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7 CITY. “UNDER ONE ROOF THE MASONIC TEMPLE. 

The World’s Columbian Exhibition may justly be 
said to have commemorated the quadricentennial of 
America, not only by the exhibition of the arts and 
ndustries of the globe, as brought together in the 
White city by the Lakes, not only by the lovely archi 
tecture and land- and water-secape there created, but 
by the city of Chicago proper, the worthy exponent 
of American progress and growth, the typical Ameri- 
can metropolis. Of all the buildings of our Western 
sister Chieago, none is more remarkable than the 
Masonie Temple, a structure which, in its functions, 
dimensions and construction, is one of the unique 
buildings of the world. In spite of its name, it is 
proudly claimed to be the “ highest commercial build- 
ing in the world.” In it we find exemplified the union 
of Freemasonry and commerce, a four and one-half 
million dollar building supplying beautiful halls and 
parlors for Masonic rites, as well as an unequaled 
collection of business offices. 





The building is situated on the corner of Randolph 
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Masonic Temple. 





and State Streets, in the heart of Chicago. It is con- 
structed of granite, marble, steel and terra cotta as 
the principal materials of construction, and is fireproof 
throughout. From street level to apex it measures 
three hundred and two feet; this in absolute height 
of structure, not in the mere elevation of a lantern sur- 
mounting a dome. For one of the peculiar features of 
the building is its plainness and uniformity of design, 
the main features being repeated story after story 
until the sloping roof is reached. There is no tower 
or dome added simply to break the record. The build- 
ing is just what it claims to be and no more. 

The architects were Messrs. Burnham & Root, of 
Chicago, Mr. Burnham being widely known as Director 
General of Works of the Columbian Exposition. The 
street fronts are of dressed granite up to the sills of 
the fourth floor windows; above that they are of 
terra cotta and brick, matching in color the granite. 
The foundations are of concrete and steel, the latter 
being horizontal beams arranged distribute the 
column loads, so that a uniform pressure of 3,500 Ib. to 
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Trinity Church, N. Y. 
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the foot on the clay is produced, The building is of 
steel frame type, a method of construetion now gener- 
ally followed in large buildings. 

The floor loads are sustained by steel columns ; 
the building above the fourth floor is carried by steel 
columns, except for six piers, which are self-sustaining 
and support no additional load. Even the great arch 
in front has but a small load, a twenty-five ton girder 
running across it at the fourth floor level, 
bracing, consisting of heavy steel rods, extends in two 
systems from top to bottom of the building in the di 
rection of least width. The vertical columns are 
stories in height, and alternate columns break joints 

The general dimensions are one hundred and seventy 
feet front and one hundred and thirteen feet depth. 
It is the front which appears in our illustration. The 
arch forty feet high 
and opens into a great 


all of 


Tension 


two 


entrance is beneath a granite 
and thirty-eight feet wide, 
rotunda, lined with Italian 
ward, through twenty stories. 
eases lead up from either side. 


marble, and opening up 
Ornamental iron stair 


Back of this great 
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court is a sort of semic my of dunague arranged 
like lights in a bay window. There are fourteen of 
these, lining an are fifty feet deep and of seventy feet 
chord. The court is seventy feet each way, square in 
front and semicircular in the rear, the rear lines being 
determined by the elevator fronts. 

The elevator plant is one of the features. Of the 
fourteen passenger elevators, seven are for express 
service only, not stopping below the tenth floor. The 





others stop at any floor desired. Owing to the great 
height of the building, the weight of the steel suapen | 
sion cables became a serious problem, and was dealt | 
with by counterweight chains attached to the bottom | 
of each elevator and drawn up by it. These prevent | 
any irregularity in the weight to be raised, due to dif- | 
ference of elevation, which, otherwise, would have | 
been very great. The elevators run at a speed of| 
nearly nine milea an hour, and ascend 258 feet. Allow- 
for each, their aggre- 
123,000 miles. 


ing continuous ten hour service 
gate travel in one year would be over 
Thirty is ample time for the 
There are also two freight elevators. The wire ropes 
of the elevators aggregate sixteen miles in length. 

The surmounted by a glass roof 302 
feet floor The windows and bal- | 
conies of the tweuty stories open upon this shaft. The | 
twenty-first story is the roof. It is a roof| 
garden, and is devoted to purposes of observation, and | 
may be used for commemorative or festival occasions, 
It forms a great platform, inclosed by walls and ceil- 
ing of glass, with oak panels, steam heated, and capa- 
ble of accommodating 2,000 people at one time. It is | 
the highest point of observation in the city, and gives 
grand views in all directions. 

Around the rotanda galleries are carried for the first | 
Shops open on these galleries, with show | 


seconds 





rotunda is 


above its mosaic 


properly 


ten stories. 


windows, exactly asin a street. The stories from | 
eleventh to sixteenth inclusive are for offices; the 
remainder are for Masonic uses. The general 
features of the court and baleonies include mo- 


saic floors, marble soffits or under surface of the bal- 
alabaster-cased cojumns, bronze-finished hand 
rails and metal work, and marble-lined walls. 

The water supply plant comprises pumps with a 
combined capacity of 2,000 to 3,800 gallons per minute. 
The pumping machinery circulates each day, if reck- 
oned in gallons passed through the pipes, enough 
water to fill a reservoir 240 feet long, 100 feet wide and 
50 feet deep. The roof tanks alone provide storage for 
7,000 gallons. The ceilar bas still larger tanks of 18,500 
gallons capacity 

Wrought iron pipes with serew joints are used for 
water supply for sewage, all taking vertical 
courses and placed in special pipe chambers or pockets. 
Part of the drainage goes directly to the sewers ; part 
is delivered to a tank in the basement, whence it is 
forced by steam ejector into the sewers. 

For heating about 40,000 square feet of steam radia- 
tor surface on the overhead system is provided, and a 
sixteen inch steam pipe is used for their supply. 

The electric light plant includes some 7,000 16 c¢. p. in- 
candeseent lamps, operated by six 1,000 lamp dynamos, 
the latter driven by high speed engines. Two sets of 
Jeetrie mains are earried through the building, all 
cross connected and of large size, to prevent any dan- 
ger from heating. It is estimated that there are 58 
miles of electric wires, and the weight of the rest of the 
electric plant has been put at 50 tons. 

To allow for settling. the building was started a little 
above the proper street level. The settling was so ac- 
eurately calculated that it is now at the proper level. 

Our illustration is designed to show the great size of 
the building. On the right of the cut is seen the great 
Ferris wheel, 265 feet high, next eomes the Capitol at 
Washington, 288 feet high, the Statue of Liberty in 
New York harbor, 1‘ feet from water level to the 
toreh, then Trinity Church spire, 284 feet high, and 
then the Masonic Temple. To bring it within every 
day comparisons we show adjoining it a typical New 
York City fireproof, first-class office building, and 
next to that. on the extreme left, a four-story “ brown- 
stonefront.” It will be seen that the mammoth pile 
dwarfs everything shown. 


Cones, 


and 
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The Stik-Spianing Spider. 


The silk spider of Madagascar forms the subject of | 
an interesting article in Die Natur, by Dr. Karl Muller: 
Its native name is Halabe, meaning great spider. This 
Halabe, or Nephila Madegascariensis, spins threads 
of a golden color and strong enough, according to 
Maindron, to hang a cork helmet by. The female spi- 
der may attain a length of 15 em., while the male does 
not exeeed 3 cm. A single female individual, at the 
breeding season, gave M. Camboue, a French mission- 
ary, some 3,000 m. of a fine silken thread during a 
period of about 27 days. The thread was examined | 
with a view to creating a new industry. Specimens 
tested at a temperature of 17° C. showed an elongation 
of 12°48 per cent undera weight of 827 gr. Small tex- 
tures woven of these threads are actually used by the 
natives for fastening flowers on sunshades and for other 
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HAULAGE BY HORSES. 

Mr. T. H. Brigg, who has spent the better years of 
his life in the investigation of the fundamental princi- 
ples of economic haulage by horses, read an instruc- 
tive paper on this subject at the World’s Engineering 
Congress, in Chicago, last July. The question dis- 
eussed by Mr. Brigg is one which, from a financial, 
humane, scientific or civilized point of view, affects the 





_ | commercial interests, comfort and well-being of every 


civilized country in the world, and which, notwith- 
standing its apparent simplicity, must be approached 
by scientific methods. While man, says the author, is 
continually devising methods to lighten his own labors 
by substituting the forces of nature for his own 
strength, the horse is required to bear his burdens and 
haul his loads under the same disadvantages that have 
hampered him in the past. Much attention has been 
paid to the development of speed in horses, and the 


fore“ | result has been a vast improvement in their strength, 


beauty and speed; but the animals are still so handi- 
capped by the unscientific methods under which they 
are required to labor that there is an absolute loss, in 
many cases, of fifty per cent of their strength. 

The amount of resistance that a horse can overcome 
depends upon his own weight, his grip, his height and 
length, the direction of the trace and his muscular de- 
velopment, which determines the power to straighten 


Canada | the bent lever represented by his body and hind legs 


against the two resistances—the vehicle, through the 
P-| trace attached to the shoulder, and the hind feet 
against the ground. Many erroneous notions exist as 
to the best inclination of the trace for the horse. For 
| instance, if a horse can haul a given load up a given 
| hill with a deep inclination of trace and cannot do so 
| with a horizontal one, it is generally thought that the 
former is the better angle. It is, indeed, for that par- 
ticular hill, but when once the latter is surmounted it 
becomes a very bad angle, inasmuch as it involves a 
great loss of power. To pull through a low trace, or to 
have a man, or even two or three men, on a horse's 
| back, is advisable, and even necessary, if a horse is ex- 
| pected to haul a load requiring the full force of his 
muscles at any particular moment, and for the mo- 
ment, under such conditions, be would be able to draw 
a much greater load than without the added weight; 

but any one can see that the animal could not travel 








* | far with any vehicle if he had to carry three men on 


his back in addition to hauling his load. It is utterly 
impossible, says Mr. Brigg, for a horse to pull through 
'a permanently oblique trace, or through shafts, stieh 


. ®| as are so commonly used in America, without the ani- 
mal being compelled to carry a part of the vehicle, just 


| as effectually and with the same extravagant and pain- 


ful result as sedan chair carriers experience in carrying 
their loads. 


The question has been asked, Should the horse sup- 
port the vehicle, or the vehicle the horse? The lighter 
the load, says Mr. Brigg, the more the vehicle ought 
to support the horse. When, however. the load in- 
creases, the horse ought gradually to lose that sup- 
port until, with a very excessive load, he ought to sup- 
port a part of the vebicle itself. Ifthe load is heavy 
and difficult to move and the horse is compelled to 
make a horizontal thrust, without increasing his grip 
and mechanical conditions, it fails. But, if the con- 
ditions remove some of the weight from the load and 
place that on the horse, it is equal to allowing the 
Again, a load 
that a horse can draw up any ordinary gradient should 
never require the horse to support either any part of 


150 | the vehicle or the load on a hard level road. 


Human beings are constantly moving, resting first 
on one foot and then on the other in search of relief. 
Generally, they can sit down, but horses cannot do so 
without being smartly beaten for their effort to relieve 


sue | themselves, For generation after generation, we have 


kept on yoking borses by methods that compel them, 
in the shafts of a four-wheeled wagon, to rest their en- 
tire weight on their feet. It is not realized that a 
horse exerts from ten to a hundred times more force 
and expends that much more energy in transporting 
himself from place to place than in hauling a two-ton 
load on fairly good roads. The horse is compelled, ab- 
solutely unnecessarily, to exert himself under eondi- 


16110 | tions such as no engineer in the world would for a mo- 


ment think of applying to the steam horse, under 
which to waste its energies and knock itself to pieces 
in practically no time. 

The result of Mr. Brigy’s investigations is that, hav- 
ing ascertained the fundamental and economic prin- 
ciples involved in the haulage of vehicles, and the 
transportation of living or inanimate matter, he has 
devised a special contrivance applicable to all kinds 
of four-wheeled vehicles or sleighs, which he claims 
will, at all times, automatically afford the horse all 
possible assistance. It does not matter whether he be 
traveling on smvoth, level roads, up hill or down, 
with a heavy or a light load, he cannot fail to reeeive 


= a direct advantage from the very momert he is at- 


tached to the moment he is detached. The relief is 


10s | afforded while he is walking, running orevenstanding. 


The percussion on his feet is reduced at every stride 





during the day. His muscles are less strained, his 








FEBRUARY 10, 1894.] 


Scientific American. 





83 





energy is economized as one would economize the 
nergy of @ locomotive, and his legs and feet are saved 
from an enormous amount of battering, which proves 
.o fatal on all conditions of road. 

In an experiment tried before his audience with his 
invention, which was exhibited at the World’s Fair, 
at Chieago, Mr. Brigg used a two-seated wagon with 
ordinary shafts. From the latter a line was carried | 
back seven feet to a small platform bearing a chair on | 
which was seateda man of middle weight. Two people | 
climbed into the seats of the wagon. A strong, heavy | 
man now tried to haul the affair, but failed. The 
automatic appliance was then attached to the shafts 
and the wagon was hauled easily, notwithstanding a 
second man had taken his position on the platform 
drag. The hauler had been relieved of part of his 
weight, and the strength in his pull had been added to 


that much. 
———————+ > 


PROGRESS AND INVENTION. 

In the course of his remarks recently upon the part 
that had been played by the American inventor in the 
development of the country, the Hon. Thomas Reed 
among other things said: ** To hear the discussions in 
Congress you would suppose that invention dropped 
from Heaven like manna to the Jews. You would 
suppose that James Watt reached out into the dark- | 
ness and pulled back a steam engine. It was not so. | 
All invention is the product of necessities and of pres- | 
sure. When the boy who wanted to go off to play, 
so rigged the stop-cocks that the engine went it-| 
self, he was not only a true inventor, but he had the | 
sume motive—his personal advantage—that all in-| 
ventors have, and, like them, it was urged on him by 
business necessities. What originated Bessemer steel ?| 
Sir Henry Bessemer? No; but the necessities of rail- 
roads, whieh would, every one of them, haye been | 
vankrupt without steel rails. If Sir Henry had not | 
invented the process, somebody else would, It de-| 
tracts not one iota from the fame of Alexander Bell | 
that a dozen men were close on his track. It has been so | 
in every great invention. I say, therefore, that it was 
the diversification of our industries that stimulated | 
inventions. Otherwise all the inventive power of | 
America would have run to waste; and when a man) 
caleulates the wonders of American inventive genius, 
he knows where some of our wealth comes from. 

‘As a further proof that invention is born of neces- | 
sity, tell me why great inventions never come until | 
the world is in such shape as to enjoy them? What) 
would the Crusaders have done with railroads ? There | 
was not money enough in the world, or travel, or mer- | 
chandise to keep them going a week.” 

ee 
A New Sanitary Building. 

Dr. W. Van der Heyden, of Yokohama, Japan, in a 
recently published pamphlet, describes a sanitary 
building devised by him, which he has occupied for a 
year, and in which he believes that he has solved the 
twofold problem of the construction of a dwelling for 
use in both arctic and tropical climates. The new 
structure is composed of glass boxes filled with a solu- | 
tion of alum and madeair and water tight. The appli- 

cation of glass for building purposes is not altogether | 
new, however, since hollow glass bricks have already 
been made and houses built of them. 

The boxes employed by Dr. Van der Heyden are 
formed of two panes of 410 inch thick glass, fixed in 
cast iron frames that are screwed together. These 
boxes, which have thus far resisted the influence of 
cold and heat, shocks and earthquakes, rest upon cast 
iron supports. The necessary gaps between two rows 
are filled with felt and then covered with boards. The 
series of boxes above each other and next to one an- 
other, with as little space between them as possible, 
and such space filled with felt, form the external walls 
of the house. The roof, which is flat and is supported 
by the east iron pillars that carry the boxes, can be 
made in exactly the same mould. 

In the house undereonsideration, glass panes pressed 
against each other, but with strips of rubber between 
them, form the horizontal ceiling. Above this there 
rests a thick layer of ashes, upon which there is a light 
framework of wood, covered over with cement. This, 
of course, renders the roof non-translucent, but it de- 
fends the room well against the radiant heat, and, be- 
ing made of bad conda@ting material, the heat of the 
interior is not lost. As the four walls are totally trans- 
lucent, there is more light than in any other descrip- 
tion of dwelling. 

A house built in such a way is an entirely closed hol- 
low space, without windows or doors. As there are no 
openings and no fissures, it is practically impermeable 
to air, moisture, heat, cold, dust, microbes and insects. 
Since the panes are of rough plate glass, objects within 
the inclosure cannot be seen from the outside. At con- 
venient places, some may be replaced by transparent 
glass to serve as windows giving a view of the exterior. 
Doors are not needed, since the entrance can be made 
through the floor by means of a staircase from an un- 
derground room, which receives no direct light from 
the sun. The walls of this room are made of ordinary 














thick layer of clay to exclude moisture. The light is 
admitted through glass boxes set into the four corners 
of the ceiling, which forms the floor of the room above. 
This floor is made of double planks, with a thick layer 
of sawdust between them. The planks facing the 
upper room are painted and varnished, but may be 
saturated with paraffine. Those facing the under room 
are plastered, as are also the walls. There is a mild, 
diffused light in the lower room, sufficient to read by. 
At night, both compartments are lighted by electric 
lamps. 

As in winter the solution in the glass boxes might 
freeze, and would certainly do so in cold countries 
when the temperature falls to —18° C., a covering of 
ordinary glass set in wooden frames surrounds the 
whole building, so as to form an envelope of air, which 
is a very bad conductor of heat. This air space can be 
easily warmed if required. In the summer of moderate 
climates, and all the year round in tropical ones, the 
same glass window frames are put within the house, so 
as to shut off the heat by means of these badly con- 
ducting air cushions. The dwelling is entered from 
the exterior through a staircase leading to a corridor 
that communicates with the subterranean room, and 
that can be closed by doors, so as to let in as little 
cold or heat as possible while a person is entering. 

Between the walls and the ceiling, there is a space 
leading outside to a belt covered with window glass 
and partially surrounding the building. From this 
external air space a tube leads to astove (which stands 
out of doors) and conveys the air directly under the 
grate. There is thus a constant withdrawal of ai: 
from the house as long as the fire burns. This vitiated 
air is replaced by pure air that has been warmed in 
passing through tubes placed around the pipes that 
carry the heated gases from the furnace to the chim- 
ney. This air, before entering the heating space, comes 
from the lower room, where it has already taken the 
temperature of the surrounding earth. The heated air 
rises in a tube laid under the ceiling of the lower room 
and escapes through openings in the floor of the upper 


| room. The temperature of the air is controlled by 


valves. 

In the summer of moderate climates, and always in 
the tropics, the renewal of the air is effected in a 
different way. The vitiated part escapes, as in winter, 
near the ceiling. From there it enters a prismatic 
chamber of wood and glass, which is carefully closed 
in winter by a wooden cover, but is left open in sum- 
mer. This apparatus, which Dr. Van der Heyden 
calls a ‘‘ sun belt,” performs the functions of a stove, 
in causing a useful draught, through the heating of 
the inclosed air by the solar rays. The expanded air, 
in rising and escaping freely at the top, is followed 
by the denser air from the room. The arrangement 
acts automatically when the sun shines. When it 
rains, the more the rain and the harder it falls, the 
greater the draught, while every slight movement in 
the external air promotes the withdrawal of air from 
the sun belt and house. 

In a hygienic building, it is of great importance to 
have the fresh air constantly entering the apart- 
ments free from dust and microbes. This result is 
obtained as follows: Both in winter and summer, the 
air for ventilation is taken from the cellar room. The 
air to replace this enters through a large glazed earth- 
enware pipe or a plaster-lined brick tunnel extending 
underground to a distance from the house, and then 
rising vertically to some height above the surface and 
opening in the free air. It is here covered with wire 
gauze to filter the air from insects and rough particles, 
and is sheltered from direct sunshine by a wooden 
roof. In the opening that communicates with the 
lower part of the cellar room there ig placed a wire 
cage filled with loose cotton, which filters the air from 
the finest particles of dust and from microbes. In 
front of this cage is placed a pane of glass covered 
with glycerine or moist glue. The air coming from 
the pipe strikes this surface, leaves thereon the 
microbes that may have passed through the cotton, 
and then expands in the interior of the room. The 


rooms of such a building are thus made as aseptic as | 


a wound-dressing of Lister. 

Dr. Van der Heyden, believing that the air of one’s 
neighbors ought not to be vitiated by allowing the 
air leaving the house to carry with it bacteria, or 
poisonous gases due to the expiration of the inmates, 
purifies the air of his building more fully by having 
curtains stretched under the ceiling with woolen 
tassels attached to them by hooks and eyes. Into 
some of these tassels a strong alkali and into others 
Nestle’s reagent is drawn by capillarity. The air. 
striking along the ceiling before it leaves the cornice 
openings, deposits there its carbonic acid and its or- 
ganic alkaloids, besides the greater part of the dust 
that may have collected. In this manner an endeavor 
is made to have the air that leaves the house as pure 
as it was forced to be on entering. 

The wash and kitchen water is rendered innocuous, 
before it is allowed to enter the drains, by passing it 
through an unglazed chinaware filter, on the prin- 
ciple of that of Chamberland, but differing in con- 





bricks, plastered inside and protected outside by a 


struction. On the same principle of not allowing any 


matter containing infection to remain in the house 
or toleave it undestroyed, the water closet used is so 
constructed as to permit of the quick oxidation of the 
urine, feces, sputa and other refuse through the ac- 
tion of sulphuric acid and nitrate of soda. Different 
organic salts are the result, all the organic matter is 
destroyed, and nothing that is of great value as a fer- 
tilizer is lost. 
——eee 00008 
Railroad Development, 

To complete the Transandine Railway, which would 
give uninterrupted communication between points in 
Chile and Buenos Ayres, the capital of the Argentine 
Republic, it is necessary to build only 33 kilometers 
(2046 wiles), as trains can now ran over 1,189 kilo- 
meters out of a total of 1,222 miles. The Argen- 
tine section is nearly completed as far as Puenta 
del Inca, so that in 1894 there will remain to be 
constructed 15 kilometers, including two tunnels at 
the summit. Work on this remnant of the Argentine 
section will be commenced as soon as the line on the 
Chilean side is sufficiently far advanced to permit the 
work being prosecuted in such a manner that the two 
sections—the Argentine and the Chilean—shall be 
finished at the same time. Thus, the only obstacle to 
the completion of the road has been the lack of satis- 
factory arrangements for constructing the Chilean 
section. The contractors, John and Matthew Clark, 
having found it impossible to raide money for this link 
under the guarantee of the Chilean government, asked 
the Chilean congress to increase the guarantee from 4 
to 5 per cent, and this having been done, it is said there 
will be no difficulty in completing the road. 

The Chilean congress has granted a concession for a 
railway to connect the Southern Line of Chile with the 
Argentine Great Western, at La Paz. The road will 
be mostly in Argentine territory, namely, 175 miles 
from La Paz to the Andine pass of Tinquiririca and 75 
miles further to a point on the main trunk Southern 
Railway, between San Fernando and Carico. The 
road is expected to be of special use for the valuable 
cattle trade across the southern passes of the Andes 
into Chile. 

Froio a report by Mr. ©. C. Maliet, British consul at 
Panama, it appears that steady progress is being madk« 
in the construction of the important railway from Car- 
tagena to Calamar, on the Magdalena River, in Colom- 
bia. The concession for this road was obtained in 1889 
by Mr. 8. B. MceConnico, representing some American 
capitalists. The funds for the enterprise were raised 
| in the United States, but work was delayed for nearly 
| three years, because of the difficulty experienced in se- 
curing an amount sufficient te complete the road. 
Construction was commenced in June, 1892, and one 
year later, June 15, 1893, the first section of the railway, 
from Cartagena to Turbaco, a distance of 14 miles, was 
formally opened. The next section, to Arjona, 8 miles, 
was to have been opened in October, and it is expected 
that the road will be completed to Calamar by June, 
1894. At the time of Consul Maliet’s report, in Sep- 
tember last, 1,800 men were at work on the road. The 
road is being built with care and is equipped with the 
best American cars and locomotives. The distance 
from Cartagena to Calamar is 65 miles. Most of the 
land adjacent to the line is suitable for fruit culture 
and cacao. The trade from the upper Magdalena, a 
large part of which, it is hoped, will be diverted to the 
port of Cartagena, is expected to give the road sub- 
stantial profits. 
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A Fish with a Bubber Corset, 
Forest and Stream speaks of a curious find in 
the Cape Ann fish market, at Gloucester, Mass. It 
was nothing less than a mackerel with a rubber band 
around the body. The band had been put on the fish 
when quite small, and stayed there in spite cf the 
rapid growth of the wearer. The fish’s body under 
the band did not grow, which caused a depression in 
the full-grown body of about three inches in depth. 
The depression was covered with a healthy skin in no 
way unlike that on the rest of the body. The fish 
measured in length fourteen inches, diameter of body 
each side of the depression, seven and three-fourths 
inches, diameter of depression, five inches. The fish 
was undoubtedly in a healthy condition, and the band 
was sound and could be stretched like any other band. 
—_—___—_—_— ++ 
Cleveland’s Portable Engine Brake, 

In describing this improvement, in our isene of De- 
cember 16 last, it was inadvertently steted that the 
brake might be applied to a portable engine “for brak- 
ing purposes on reaching a down grade.” The brake 
is not intended for such use, but to prevent oscillation 
of the engine when driving machinery. The illustra- 
tion clearly indicated its thorough effectiveness for the 
latter purpose, the simplicity of its application. and 
the readiness with which the chains could be tightened 
to lock the wheels immovably, no matter how severe 
might be the work the engine was called upon to do. 
The device is strong and durable. and may be stored 
on the engine when not in use. Theimprovement was 
recently patented by Mr. E. W. Cleveland, of Rounth- 
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SCREW PLATES FOR PIPE. 

The particular superiority of this screw plate over 
others lies in its having its dies ready for use in their 
holders without the trouble and delay of changing and 
setting them. They are as simple in use as solid dies 
and at the same time they are readily ground when 
dull ; are capable of being adjusted so as to take irre- 
gular sized fittings, ete., and are of the very highest 








“LIGHTNING” SCREW PLATES FOR PIPE. 
quality as to material and finish. They are manu- 
factured by the Wiley & Russell Manufacturing Com- 
pany, of Greenfield, Mass. 
ee ee 
A SWEDISH SLED--THE SPARKSTOTTING 

The sparkstotting is an exceedingly light sted that 
the inhabitants of Norriand, a province situated at 
the north of Sweden, employ during the winter as 
& means of locomotion. The use of it now extends 
throughout entire Sweden, where races upon this | 
original vehicle constitute one of the most highly | 
appreciated sports of winter. Among other people | 
of the North, Russia, Seotland, Germany, this 
sport is entirely unknown—a fact that is somewhat | 
extraordinary, seeing that the sparkstotting can be | 


employed in all countries in which the rigors of win- | 


in 


ter permit of the use of ordinary sleds. 

The sparkstotting is constructed entirely of Nor- | 
way spruce. It is straight, of elongated form and | 
weighs no more than 30 pounds. It consists of two | 
runners, curved upward in front, and 64¢ feet in| 
length. To each of the runners is fixed an upright 
that serves both as a point of support and a tiller. | 
The entire affair is connected by two or three cross- | 
pieces, one of which supports a light seat placed at 
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Fig. 1.-THE SPARKSTOTTING OF SWEDEN. 


section and plan. 


1. General view 1 The Sparkstotting of Norway 


& Shoe calke 





Fie. 2.-METHOD OF USING THE SPARKSTOTTING, 
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12 inches above the surface. Fig. 1, No. 1, represents 
a type of sparkstotting in use in Norrland. 

It differs perceptibly from the Vesterbotten type, 
in which the runners, which are much shorter, are 
not shod with iron, but are well greased or impreg 
nated with boiling tar. The lightest and best type 
for racing is the one manufactured at Umea in Nor- 
way. The dimensions are given in No. 2 of Fig. 1. 
In order to push the sparkstotting, the racer, bearing 
with both hands upon the extremities of the up- 
rights, places his left foot upon the runner to the left, 
and then, with the right foot, strikes the ground at reg- 
ular intervals, so as to propel the sled forward (Fig. 2). 
If the snow is very hard and the racer is not pro- 
vided with spiked shoes, it is necessary for him 
to fix steel calks to the soles (Fig. 1, No. 3). In 
recent times a horizontal bar, breast high, has been 
placed between the uprights. This modification 
renders the steering easier, and, besides, permits of 
governing with a single hand. Upon a level route the 
sparkstotting reaches a pretty good speed without 
great effort. An experienced racer, when the snow is 











in good condition, can easily attain the speed of a 
horse on a trot. In ascents, it is necessary to push the 
sparkstotting or to drag it, but this does not cause 
much fatigue, seeing its lightness and the feeble sur- 
face in contact with the snow. 

With this sled it is possible to run very long races, 
provided the snow is sufficiently compact. It is 
stated that an experienced racer made the distance 
that separates Tornea from Pitea in % hours, 
and which is estimated at 21 Swedish leagues (125 
miles). A groom who had been sent by his master to 
look for a horse traveled from Umea to Sundswall 


| (180 miles) in three days, his sled being loaded with a 


valise. 

The sparkstotting is the favorite vehicle of the 
laborers and peasants of Norrland, since it permits 
them to get over the ground quickly and cheaply. It 
is to the population of the north of Sweden what the 
horse is to the Cossack and Arab. 

In certain regiments of the Swedish army an en- 
deavor has been made to employ this sled for seout- 
ing service. Each of the soldiers sent upon a recon- 
noissance is provided with a sparkstotting, upon 
which he places his gun and equipment. It appears 
that the experiments have given satisfactory results. 

At Stockholm and in southern Sweden the sparks- 
totting is considered rather as a sporting instrument, 
the use of which is tending to become more and 
more widespread among the young people. “Why 
might not this new sport be tried in those depart- 
ments of France in which snow covers the roads for 
several months and entirely prevents bicycle racing ? 
Why, when winter has arrived and their machines 
| have been stored away, might not our young bicyclists 
‘adopt this light sled with which it is so pleasant 
to run over frozen roads? It is not difficult to learn 
how to use it, and no falls are to be feared. Moreover, 
i detail that has its importance, this “* winter bicycle,” 
‘asthe Swedes call it, has the advantage of being 
cheap and easily constructed.—La Nature. 
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A LUBRICATOR AND WIPER FOR 

COMMUTATORS OF DYNAMOS. 
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band. It has been patented by Mr. Lindley Faweett, 
of Eureka, Cal. Fig. 1 shows the application of the 
|improvement, Fig. 2 showing a portion of the appa- 
ratus in section. Extending upward from the box in 
which the arniature shaft is journaled are the usual 
oil tubes, on which is held a plate supporting a portion 
of the apparatus. Projecting from one side of this 
plate, and parellel with the armature shaft, is a 
stationary shaft on which is a loose sleeve carrying a 
swab holder, provided with parallel plates or slats of 
wood, over each of which a cover of suitable absorbent 
fabric is secured by means of an adjustable bail or 
clamping frame. Endless canvas strips may be 
used for such covers, the strips being moved on the 
slats as portions are worn, until almost the entire 
surface of the cloth is worn out. Clamped to one end 
of the sleeve is a handle lever, normally held by a 





| with the commutators, while an opposite extension 
| of the lever is connected with a pitman pivoted at its 
|upper end to a horizontal lever. This lever at its 
other end is pivoted on a stud, and the lever hasa 
roller which rolls on a cam on a short transverse shaft, 
giving an up and down movement to the pitman, in 
combination with the spring connected to the handle 
lever, and correspondingly raising and lowering the 
swabs, for the application of the oil at the proper 
intervals. To move the swabs laterally, » crank arm 
carrying a two-winged cam, as shown in the sectional 
view, is secured on the transverse shaft, this cam con- 
tacting with a roller on a swinging lever whose lower 
,end is connected by a pitman with an arm on the 


| 








| spring in sach position as to keep the swabs in contact | 
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revolution of the shaft, so that every portion of the 
commutators will be touched by the swabs. The trans- 
verse shaft is driven by a worm wheel meshing with a 
screw on a horizontal shaft on whose outer end is a 
pulley connected by a belt with the armature shaft, 
although other speed-reducing gear may be employed 
as desired. When the swabs are to be changed, or 
other work done on the holder, the handle lever is 














FAWCETT’S LUBRICATOR FOR COMMUTATOR, 


depressed, and may readily be fastened down witha 
cord. The inventor of this apparatus has for years 
had charge of electric light works, and the improve- 
ment was devised by him to prevent the cutting of the 
commutators and wearing of the brushes, for which it 
is said to work admirably. 

+ Oe ——O—S 

A NOVEL method of street lamp lighting is being in- 
troduced by the Cutter-Hammer Manufacturing Com- 
pany, of Chicago. Each lamp post is fitted with two 
sal-ammoniae batteries, and a spark coil placed in an 
iron box at the foot of the lamp. In the lantern a 
miniature gas holder of about 2 cubie inches capacity 
is pivoted on a hinge and held down by weights. Di- 
rectly over this is an automatic gas lighter, of the or- 
dinary pattern, conneeted with the cells aforemen- 
tioned by wires. To light the lamps of aeity it is only 
necessary to open a valve conneeting one of the large 
gas holders of the works with the mains. This causes 
a rise of pressure in the mains, in consequence of 
which the miniature holders, fitted in each lantern, 
rise about 44 inch against a platinum stop, and com- 
plete the battery circuit, thus putting the automatic 
lighter in action and lighting the lamp. 

Oe | 
BRAKE FOR CHILDREN’S CARRIAGES. 

This is a simple form of brake, applicable to any 
style of carriage that is pushed along by means 
of the handle bar at the rear. The improvement 
has been patented by Mr. Frederick O. Bots, of No. 
1591 First Avenue, New York City. It consists of a 





This improvement is applicable to any electric motor, | bar adapted for engagement with the tires of the rear 
wiping the commutators with a swab and applying | wheels, the bar being roughened or covered with 
just the little oil necessary as frequently as desired, | leather or other suitable material at the places of con- 
after the same manner as a swab would be applied by | tact, and being attached to the handle bars by short 


pivoted links. This pivotal connection is such that 
when the brake bar is in its lower position it rests 





BOoES BRAKE FOR CHILDREN’S 


against the wheel tires, as shown in full lines in Fig. 
2, being removed from contact therewith when not 
required for use by being thrown upward, as indi- 
cated by the dotted lines. The bar is held in either 





of the two positions in which it may be placed by a 


swab-holding sleeve. a spring combining with the | spring extending centrally from the bar to the back of 
cam motion to move the sleeve in and out, at each ‘the carriage. 
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The Tasmanian Exhibition of 1894-1895. 
“ar in the antipodes, in Hobart, Tasmania, under | present the exhibition, and intending exhibitors should 

auspices of the Tasmanian government, is to be| apply to them for full details and particulars. 

ed an international exhibition of arts and indus- 

. The colony of Tasmania has a population of 

0, and the neighboring colonies contributing to’ it is perfectly made. 


affair make a 
ralof over 
90,000 of inhab- 
tants. The site 
or the buildings, 
about eleven 
acres in extent, has 
been granted by 
the government, 
The period for 
the exhibition 
comprises the 
Tasmanian sum- 
mer, some six 
months, from 
November, 1804, 
being chosen, 
The ground plan 
of the buildings 
shows an irregu- 
lar triangle, con- 
taining one main 
building with a 
long exhibition 
building, forming 
a perimeter for 
the triangle, and 
with two eross 
buildings running 
across it at right 
angles to each 
other. The en- 
tire arrangement 
is novel and ap- 
parently excel- 
lently well adapt- 
ed for‘an exhibi- 
tion whose pur- 
pose is to exhibit 
things, and not to 
form a world’s 
playground. 
After the great 
Ciiieago Fair 
everything of this 
nature seems 
dwarfed. But 
placed under a 
powerful and in- 
fluential director- 
ate, with the full 
sanction of the 
colonial govern- 
ment and with a 
simple and easily 
understood code 
of regulations al- 
ready in official 
print, there is 
every reason to 
believe that the 
dwellers on the 
other side of the 
line will make 
their exhibition a 
grand success, 
One hundred and 
fifty-six classes, in 
twenty-four 
froups, are organ- 
ized as the Idivi- 
sion of exhibits. 
The idea is to 
make the occasion 
of direet utility 
for those desiring 
to purehase sup- 
plies. It 8@ems ob- 
Vious that for the 
manufacturers of 
the United States 
an excellent op- 
portanity is af- 
forded to extend 
their market by 
exhibiting their 
products here. A 
small charge for 
Space is made, 
and the rules 
affecting exhibi- 
tors seem exeel- 
lently conceived 
and well designed 
to secure fairneas 
and satisfaction. 
The firm of Wolt- 
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mann, Keith & Co., No. 11 Wall Street, New York, re- 
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SIXTY-TON ICE MAKING PLANT PHILADELPHIA—POWER CRANE IN POSITION HOISTING 
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A LARGE PHILADELPHIA ICE MAKING PLANT. 
The Knickerbocker lee Company, of Philadelphia, 
for many years engaged in the business of harvesting, 
delivering, and shipping ice, and owning large houses 
A NEEDLE passes through eighty operations before | on the Hudson River and in Maine for the storage of 
naturally frozen ice, has recently established in Phila- 


delphia a large 
plant for making 
ice artificially. 
The company had 
previously taken 
up the production 
of artificial ice, 
having had 
several plants 
therefor in con- 
tinuous operation 
for sufficient 
length of time to 
make it certain 
that the business 
had passed the 
experimental 
stage; but this 
new establish- 
ment is the largest 
and most import- 
ant of them all, 
having a capacity 
of sixty tons of 
ice daily. The 
company has 
sought to make 
this plant a model 
one for the pro- 
duction of artifi- 
cial ice, sparing 
no expense jin ob- 
taining the best 
mechanical con- 
trivances and fa- 
cilities, that the 
cost of manufac- 
ture might there- 
by be reduced to 
amininum, The 
work was execut- 
ed by the York 
Manufacturing 
Company, Limit- 
ed, of York, Pa., 
under the direc- 
tion of Mr. Stuart 
St. Clair, of that 
company, 

The compressor 
of this plant, 
shown in one of 
our illustrations, 
is the St. Clair 
componnd, havy- 
ing two low pres- 
sure or evacuating 
eylinders 18 by 30 
inches, vertical 
and single acting. 
The duty of these 
cylinders is simply 
that of evacuation 
and compressing 
at low tension, 
maintaining 
nearly a constant 
temperature in 
the eylinders, 
thereby saving 
the large percent- 
age of loss that 
accrues. from 
highly heated 
eylinder walls. 
These low pres- 
sure cylinders and 
the receiver of 
same are water 
jacketed. The 
high pressure or 
delivery cylinder 
is 15 by 30 inches, 
and its duty is to 
simply deliver the 
partially com- 
pressed gas to the 
condenser. This 
eylinder works 
under nearly con- 
stant tempera- 
ture, and is also 
water jacketed, 
the temperature 
of the gas at no 
point in the de- 
livery ranging 
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higher than 180° Fah. The compressor pumps are 
operated by one of the York Manufacturing Com- 
pany’s balanced valve engines, 264480 inches, con- 
trotled by a cut-off governor of theirown make. 
claim made for th» efficiency of these engines is very 
high. The engine and ammonia pumps are operated 
without any interna! lubrication whatever, and, it is 
said, without any increased friction, demonstrated by 
careful tests. 

The power crane for raising and transferring the ice 
cans, delivering the ice where desired for storage, is a 
great labor saver. As shown in one of the views, the 
crane raises at one lift ten 300 pound cans, the crane 
being then moved with its load to where the ice is to 
be stored, when the cans are lowered so as to rest in 
an inclined position, with their open ends looking 
down the slide ready for the discharge of the cakes of 
ice to the dumping platform. In lowering the cans 
they are dropped between a series of perforated pipes, 
from which, when the cans are in position, hot water 
is ejected to sprinkle the surface of the cans, thus 
liberating and discharging the cakes upon the plat- 
form in the manner shown. By this means it is said 
that one man can easily harvest and put away in 
storage thirty tons in his twelve hours’ watch. Three 
men on each watch is the total crew required to 
operate the system at this factory. For our illustra- 
tions and partica- 
lars as to this 
plant we are in 
debted to Ice and 
Refrigeration. 
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Petroleum Hri- 

quecites, 

The method of 
making fuei bricks 
of crude petro- j 
leum adopted by 
Engineer Maes- yak 
tracei, of the Ital- 
jan navy, is as 
follows: The 
bricks are of simi- 
lar form and size 
to the coal bri- 
quettes extensive- eee 
ly used in France 
aud Germany. 
The mixture is 
made in the pro- 
portion of 1 liter 
of petroleum, 10 
per cent of resin, 
150 grammes of 
powdered 
and 833 grammes 
of caustic 
The mixture is 
heated and stir- 
red at the same 
time: solidifica- 
tion begins in 
about 10 minutes, 
and the operation 
must then be care- 
fully watched. If 
there is a tendency 
to remain liquid, 
a little more soda ; 
isadded. The 
mixture is stirred 
until the mass be- 
comes nearly solid. 
The thin paste is 
then poured into 
the moulds, which 
are placed for 10 or 15 minutes in a drying stove. 
The briquettes are then cooled, and are ready for use 
in a few hours. 

Signor Maestracci recommends the addition of 20 per 
cent of wood sawdust and 20 per cent of clay or sand, 
which will make the briquettes cheaper and more 
solid. In trials nade at Marseilles on several tag boats 
the petroleum briquettes furnished about three times 
as much heat as coal briquettes of the same size. They 
were burned in the ordinary boiler furnace, without 
any special preparation, and gave out very little smoke, 
leaving also little or no ash. The advantages claimed 
for the petroleum briquettes for marine use are the ab- 
sence of smoke and a large reduction in bulk of fuel 
which must be carried, as compared with coal, while 
the rieks attending the carrying of liquid fuel are 
avoided 
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Tue tunnel which carries the Colorado Midland 
Railway through the Rocky Mountains, at Hagerman 
Pees, Col, has just been completed. The tunnel is 
close apon two miles long, and it is bored through solid 
gray granite. Its compietion involved three years and 
twenty days’ work, each day comprising twenty work- 
ing hours. The tannel is 10,800 feet above the sea 
levei. 
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A Projected Tubular Bailway between Calais 
and Dover. 

There is at the present moment a question of a new 
| project having for its object the connection of the 
European continent with England by railway. It isa 
problem that has for a long time attracted the atten- 
tion of engineers and for which many solutions have 
been proposed. The solution under consideration is 
proposed by Sir Edward Reed, a member of the Eng- 
lish Parliament and engineer in chief of the Admiralty. 
His project consists in the establishment, under water, 
of one or more metallic tubes capable of giving pas- 
sage to a railway, and thus avoiding the principal ob- 
jections that his predecessors have encountered. The 
idea seems to be meeting with favor in England and a 
large number of members of Parliament, hostile to all 
other projects, have pronounced themselves partisans 
of the tube. 

Sir Edward Reed gives as the raison d'etre of his 


which, at the place selected, presents a relatively plane 
surface, or, at all events, exceedingly gentle slopes. 
The tubular line would start from a point of the 
French coast situated to the south of Cape Gris-Nez, 
would pass to the northeast of the shelf of the Varne, 
which it would entirely avoid, and would end at the 
English coast between Folkestone and Dover, to con- 




















SIXTY-TON ICE MAKING PLANT, PHILADELPHIA- POWER CRANE IN POSITION AT DUMPING PLATFORM DISCHARGING 


3,000 POUNDS OF ICE, 


nect with the Southeastern and London-Chatham- 
Dover lines. In following this general direction the 
bottom is found at depths much less than might be 
expected. The greatest depths are found at about a 
third of the distance between France and England, 
where they reach 185 feet. The greatest difference of 
level between any two of sixteen consecutive soundings 
a mile apart on the direction line is about 39 feet, which 
for a length of a nautical mile corresponds toa slope 
of searcely 0°08 inch to the foot. 

Sir Edward proposes the adoption of a double-walled 
tube of iron or steel plate. The annular space would 
be strengthened by a series of longitudinal I-girders, 
and then filled in with beton of Portland cement. 
Sach a tube under conditions of resistance easy to de- 
termine by calculation would be perfectly tight and 
offer guarantees ot almost ‘indefinite duration. As for 
, the putting of it in place, that is a subject that has re- 
| ceived special study, and the method proposed forms 

the most original part of the project. It is proposed 
, to construct the tube in sections of 300 feet, each of 
which would be hermetically closed at the two ends, 
| 80 as to be capable of floating and of being towed to 
the place of submersion. It would be attached by one 





of its extremities to a huge caisson designed to form at 


project the configuration of the bottom of the strait, | 
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It is clear that if we have a floating tube, and that by 
any means whatever we force one of its extremities to 
descend to the bottom of the water, the other ex- 
tremity will emerge, the tube as a whole taking an in- 
clined direction. That is precisely what occurs here. 
The tubular section is brought near the emerging ex- 
tremity of the section that has preceded it. The float- 
ing caisson is attached to it by means of large hinges, 
and, after being properly ballasted, is made to descend 
to the bottom along with the second extremity of the 
first tube and the first of the following. The tube is 
thus laid at the bottom of the water section by sec- 
tion, each of the latter serving as a guide to the fol- 
lowing. After the first section has been properly laid 
and directed there can be neither error nor difficulty 
in putting in place all the following, which adjust 
themselves in a line in the prolongation of one another. 
As for the forming of the final joints under water, 
there are numerous ways of doing that. 

In order to resist the transverse stresses that may 
occur when one of the extremities of the tubular sec- 
tion remains at the surface of the water, Sir Edward 
|proposes to submerge simultaneously two tubes 70 
feet distant and connected by metallic crosspieces. 
| There would thus be obtained a sort of huge horizon- 

tal girder, of which the two tubes would form the 
chords, and which would present sufficient rigidity to 
resist all the stres- 
ses due to the 
motion of the wa- 
ter. Each of 
these tubes would 
contain but one 
railway track, de- 
signed for the 
‘running of trains 
in a single direc- 
tion. 

Finally we have 
seen that the tube 
would be sup- 
ported by very 
low submarine 
piers. It appears 
preferable, in 
fact, not to allow 
them to rest upon 
the sea bottom. 
There is assured 
in the first place 
a free circulation 
of the ctrrents 
above and below, 
and, in the second 
place, the laving 
is greatly facilitat- 
ed without re- 
eourse to subma- 
rine dredging, 
since it is possible 
to regulate the 
height of the piers 
in such a way as 
to avoid all unev- 
ennesses and the 
slight changes of 
level of the bot- 
tom. As thetabe 
is held at the bot- 
tom by the weight 
of the piers only, 
it is submitted to 
upward stresses 
that may be reru- 
lated at will by 
properly caleu- 
lating its own 

weight. It would be possible, even, to completely 
annul such stresses by giving the submerged tube 
an ascensional force equal to the weight of a train 
upon a section. At all events, the projector antici- 
pates that the tube in service will be submitted 
to stresses that are notably less than in any exist- 
ing bridge. 

As for the ventilation, that will be assured by the 
fact of the trains always running in the same direc- 
tion in each tube. They will thus act like huge pis- 
tons, forcing the more or less vitiated air before them 
and sucking in a new column of pure air. There is 
nothing in the way, however, of having recourse to 
artificial ventilation, which could be easily estab- 
lished. Electric propulsion would naturally be em- 
ployed. 

According to the calculations of Sir Edward, the 
total cost of the tubular railway ought not to exceed 
875 millions at a maximum, and the construction of it 
might be effected in five years. Navigation would 
experience no obstacle, since the tube would be at 
least 65 feet beneath low water at a short distance 
from the coasts, where it is very easy to establish 
beacons. 

In case of war, there would be numerous means of 








| the bottom of the water a very low pier for its support. 


inundating the tubes immediately. 
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How to EBestore a Dry Cell, 
the Editor of the Scientific American: 

| advise J. H. M., im query 5605, to restore his Dr. 

(assner dry cell by the passage of the current of two 

Bunsen eells (in tension) for about an hour, in a direc- 

tion contrary to that in which the dry cell yields, i. e., 

eouneeting the zine and carbon poles of the Bunsen 

cells with the zine and carbon poles of the dry cell. In 

this ease the dry cell acts like a secondary battery. 

This method saves the trouble of opening the cell, and, 

moreover, it regains more or less its original activity. 
F. HAUSHARBN. 
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Propaganda, Rome, Italy. 








Drawing in General Education, 
DD. R. AUGSBURG, SALT LAKE CiTy, UTAH. 

Language and number have heretofore been the be- 
inning and end of education in the common schools. 

Language is here taken as the general name for read- 
ing, spelling, and grammar, and number for mathe- 
matics. These two studies have been pursued with a 
persistence which has led to the popular belief that 
they were all in all, and that nothing more was needed 
to lay the foundation of a well rounded and complete 
educational training. 

But modern eduéation has kept pace with modern 
thought and ideas, until to-day training along these 
two lines alone is found to be insufficient; that with 
these two for a foundation the superstructure is one- 
sided and incomplete; that if the end sought is a har- 
monious and well rounded education, the foundation 
must be made broader and stronger. 

Modern education reeognizes three grand divisions 
f educational training: body training, mind training, 
and soul training. The harmonious development of 
these three is the sun total of education. Of these, 
mind training receives the most attention in the com- 
mon schools. Four studies are at the basis of mind 
training. They are nwmber, language, drawing, and 
MUSIC. 

Drawing here is taken in the widest sense as repre- 
senting the elements of both form and color. It is the 
mental process by which ideas are represented both 
pictorially and in solid form. 

Of these four stadies, drawing alone seems to be 
viewed by the masses with suspicion. Because it was 
net taught in their day, and they do not feel the need 
of it, they pronounce against it. By the same argu- 
ment, the suecessful business man who has had no 
schooling in his early days pronounces all scholastic 
study humbug. It may be said of any department of 
knewledge, that one does not understand its import- 
ance until he enters into its domain himself, or sees 
another put it to practical use in the affairs of life. So 
those who have not learned drawing do not, in their 
own experience, know what they have lost. 

But if number, language, drawing, and music are the 
fundamental studies, then all others are but branches, 
and these four studies are the elements of which they 
are composed. This is even so, for without a know- 
ledge of these stadies, it would be difficult to acquire a 
knowledge of other branches. For example, the ele- 
nents that enter into the study of geography are num- 
ber, language, and drawing. In other words, in order 
to understand geography one must have a knowledge 
of mathematics, language, and form, because these are 
the elements on which it is based. 

In the same manner number, language, and drawing 
are the foundational aids in acquiring such branches 
as physiology, physics, geology, ete. The trades are 
almost entirely based on these three studies. 

In proportion to the knowledge of and ability to use 
these four elements, the branches become easy and the 
time for their mastery is shortened. 

Drawing.is largely the basis of the trades. Thestone 
cutter cuts a capital out of marble with chisels, the 
draughtsman draws it on paper with pencil; the manual 
process differs, but the mental process is the same. The 
blacksmith draws a horseshoe with a hammer, the 
draughtsman draws it with a pencil; the manual pro- 
cess differs, but the cerebral activity is the same. In 
like manner the painter draws with a brush, a carver 
with chisels, a tailor with shears, a mason with trowel, 
and the carpenter with various tools. The lathe is a 
inachine for drawing different forms in iron and wood, 
the band saw for sawing out designs, the loom for 
drawing fabrics of all sorts. With all these machines, 
if a pattern is not used, the operator is the artist, and 
designs _ sown work. If apatternis used, the one that 
design «. it is the artist, and the operator is but a part 
of the machine. He is an artisan. 

If a blacksmith can draw beautiful designs on paper, 
he can hammer them out of iron. If the draughtsman 
can draw a horseshoe on paper, he can hammer it out 
of iron as soon as he has overcome the technical diffi- 
culties, If a person can draw a design on paper, he 
can construct that design in any trade or department 

4s soon as he has overcome the mechanical difficulties 
of that department, 
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a large number of branches. It is the basis of the deco- 
rative arts—frescoing, tapestry, embroidery, and letter- 
ing; the plastic arts—carving, moulding, modeling, and 
sculpture; the reproductive arts—etching, engraving, 
lithographing, printing, photography; the productive 
arts, which include original work in any department. 

Drawing shortens the school course.—By cultivating 
the perceptive powers, the time is shortened in acquir- 
ing those branches that wholly or in part depend on ob- 
servation. Trained perceptives add wonderfully to the 
powers of the imagination, A cultivated imagination 
enables the pupil to see a river in 4 rill, a mountain in 
a hillock of sand, or a lake in a pool of water; will en- 
able him to journey with you in imagination across the 
trackless ocean, through the jungles and forests, up the 
rivers, over the plains, and across the mountains; will 
enable him to see forms beyond the range of vision, 
and compass magnitudes too vast for measurements. 
Imagination is the creating faculty. 

is one of the swrest means of acquiring 
knowledge.—To draw an object requires intelligence 
and close observation; to reproduce that object, a cul- 
tivated memory ; to reproduce a modified form of that 
object, a trained imagination ; and lastly, to represent 
an idea from that object requires knowledge, memory 
and imagination. For example, it requires close ob- 
servation to draw a cat; an acute memory to recall the 
image, and reproduce it on the blackboard; a trained 
imagination to be able to represent the cat climbing a 
tree; and lastly a combination of these three to asso- 
ciate cats together, making a harmonious compo- 
sition. 

Drawing cultivates the hand and lays the founda- 
tion of technical education.—It is a study that seldom, 
if ever, becomes involuntary, like writing, but is always 
under the direct supervision of the mind. To draw even 
| the nost simple object requires the concentration of the 
mind in directing the hand for its reproduction. This 
‘constant working of the mind and hand in harmony 

with each other leads to great precision and accuracy 
|in the use of the hand. The precision and accuracy 
may be utilized in any department of work. 

Drawing is the basis of accurate observation.—To 
reproduce an object requires the closest scrutiny of 
that object, not only of the details, but of the whole 
form taken as a unit; not only the shape of the tree, 
but the character of its branching and foliage as well. 
Not only the form and color of a flower, but the num 
ber and arrangement of its petals, stamens, and pistil. 
A trained observation will see that a cat is similar to a 
tiger, adog to a wolf, anda rat toa beaver; will see the 
similarity of an island to a lake, a strait to an isthmus, 
and a cape toa bay. Observation gives ideas. 

Drawing is a study peculiarly adapted to children. 
—Children love drawing. The perceptive powers are 
the most active in childhood. Mental activity begins 
in the senses. A little child lives in hissenses. He de- 
lights to see, hear and feel. His eyes are sharp, his 
ears acute, and his fingers are busy. He learns best by 
seeing and doing. Drawing is seeing and doing. 

To the teacher drawing is a great help, not only in 
awakening interest, but in lessening her labor and 
making school more attractive. There is no limit to 
the resources which this subject places at her com- 
mand. She can bring into the school room a lake, a 
mountain, or a river; all kinds of animals, birds, and 
reptiles; all kinds of trees, shrubs, and plants, fruits 
and flowers. She can show how the Eskimo lives in 
the frozen regions of the North, and the savage among 
the tropical forests of the South. She can bring into 
the school room the Pyramids of Egypt or a Chinese 
pagoda. She can use drawing in object lessons and for 
busy work. It can be used in the reading, number, 
and language classes; in the geography, history, and 
physiology classes; and as the handmaid of the sci- 
ences. She can illustrate what she sees, thinks, and 
imagines. She thus opens a new field, a new world, 
and makes life wider and broader and deeper.—Hdu- 
cation. 


What Our Contemporaries Think of It. 

Tue SCIENTIFIC AMERICAN is—by all odds—the most 
interesting of all the many publications which come to 
our office. It claims the largest circulation of any sci- 
entific paper in the world, and we don’t doubt it. It 
is finely illustrated and its articles are so written that 
even a child can follow them understandingly. It isa 
great educator. Its publishers, Munn & Co., New York 
City, are patent solicitors, and are ranked among the 
best. Every patent taken out by them receives a free 
notice in the ScrENTIFIC AMERICAN.—This gives the 
article a good “send off.”— Varnish, Philadelphia. 

Tue ScreNTIFIC AMERICAN.— We note with pleasure 
the addition of the ScrENTIFC AMERICAN to our ex- 








-— 


years at the head of its class of publications—it has no 
superior. As a scientific and mechanical journal it ean- 
not be excelled. The patent agency of Munn & Co., 
connected with it, is one of the few strictly reliable 
agencies in the United States. Those of our readers 
who desire to obtain a patent, and wish to have their 
interests well attended to, cannot do better than to ad- 





Vutside of the mechanical arts, drawing is the basis of 


dress Munn & Co., New York, for their pamphlet con- 


change list. This paper has stood for the last forty | 
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taining full information about patents, caveats, etc.— 
The Tewas Courier-Record, Dallas, Texas. 

THe Most PopuLtaR Screntiric Paper.—The 
ScrENTIFIC AMERICAN, of New York, an unrivaled pe- 
riodical now in its forty-ninth year, continues to main- 
tain its high reputation for excellence, and enjoys the 
largest circulation ever attained by any scientife pub- 
lication. Every number contains sixteen large pages, 
beautifully printed, elegantly illustrated. It presents 
in popular style a descriptive record of the most novel, 
interesting, and important advances in all the princi- 
pal departments of science and the useful arts, embrac- 
ing biology, geology, mineralogy, patural history, 
geography, archeology, astrononiy, chemistry, elec- 
tricity, light, heat, mechanical engineering, steam and 
railway engineering, mining, ship building, marine en 
gineering, photography, technology, manufacturing 
industries, sanitary engineering, agriculture, horticul- 
ture, domestic economy, biography, medicine, ete. A 
vast amount of fresh and valuable information per- 
taining to these and allied subjects is ziven, the whole 
profusely illustrated with engravings. The most im- 
portant engineering works, nechanisms, and manufac- 
tures, at home and abroad, are represented and de- 
scribed in this instructive periodical. The publishers 
of this journal, Mann & Company, are the well known 
patent attorneys, and those desiring to procure infor- 
mation pertaining to the securing of patents should 
not hesitate to consult them, as they have had nearly 
fifty years’ experience at this business and are capable 
of obtaining patents quickly.—Army and Navy Reg- 
ister, Washington. 

—_—_—_—_ > 0 ea 
To Measure a Room for Wail Peper. 

To determine the number of rolls of paper to cover 
the wails of a room, measure the circumference, from 
which deduct the widths of doors and windows, and 
Givide the remainder by 3. 

Example.—Let us suppose a room 12 x 16 feet, which 
has two doors and two windows, which average 4 feet 
wide : 


12 x 12 x 16 x 16 = Bb, circumference, 
4X 4 = 16, doors and windows. 


56 
16 
3)40 
1314, or say 14 rolls. 
This rule is calculated for a room of not less than 10 


or more than 12 feet in height. For a room under 10 
feet high, having a frieze, say of 6 inches, we will pro- 
ceed as before with the measurement of the room, de- 
ducting the widths of doors and windows. But in this 
ease multiply the remainder by 2 and divide by 15; for 
this reason, that we can cut 5 lengths out of a double 
roll, which, placed side by side on the wall, cover a 
space 7 feet 6 inches from the ceiling, and instead of 
multiplying by 7 feet 6 inches, we multiply both by 2. 

Example.—Take a room 14 X 14, with two doors and 
windows : 





Se GE BEG... oc cc cccdccccesesccoccevccosocccsccte 6 
Leas for doors and windows... .....++sseeccsceewecewcenses 12 
44 
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Say 6 double rolls, or 12 pieces. Of course if a dado 
is required its width will determine how much paper 
will have to be deducted.—TZhe Carpet and Upholstery 
Trade Review. 


+ Ore 
Duroline, 

Duroline is a translucent, waterproof, pliable ma- 
terial, recommended and used as a substitute for glass 
for roofing large buildings, etc. It has for its basis 
a web of fine iron wire with warp and weft threads, 
and is covered with a thick translucent varnish. It 
is easily bent, can be cut with strong scissors, and is 
said to be weather and heat proof. Samples of it were 
sent to Kew in October last by the manufacturers, 
inviting ‘‘attention to the special applicability of our 
patent unbreakable glazing material duroline for 
the glazing of Wardian cases, in which plants are sent 
and received from abroad. We believe much damage 
and annoyance results from the breakage of g!ass in 
these cases.” 

Six Wardian cases were, therefore, “glazed” with 
this material, and were dispatched filled with plants 
to Ceylon, Australia, Jamaica and Lagos during the 
summer. In every case they were favorably reported 
upon, and some of them have been returned to Kew 
filled with plants which reached us in good condition. 
The only drawback we have found in? duroline 
as a substitute for giass in Wardian cases is its 
stickiness inside after it has passed through the 
tropics, and the consequent gluing to it of the plents 
where they touch. This stickiness is due to the mois- 
ture and warmth inside the case. The manufac- 
turers say “the more duroline is exposed to weather, 
the harder it becomes.” On the whole, we can report 
favorably upon duroline for Wardian cases. We also 
think it might be used for many purpeses in the roof- 
ing of sheds and plant structures in tropical coun 





tries. —Kew Bulletin. 
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AIR PUMPS OF THE CRUISER NEW YORK. 
The independent air pamps of the cruiser New 





| 
| 


ings have been laid for the car at the post office and 
railway yard. The motormen and other employes are 


York, built by the Geo. F. Biake Manufacturing Com-| uniformed. The contract with the electric railroad 
pany, are quite novel in construction and perform- | company calls for a compensation of $4,000 per annum 


ance. 


The New York, like ail the government ves-|for the work, the motorman being supplied by the 


sels, has very little room to spare for engines and/|railroad company; the post office employes act as 
their auxiliaries, consequently the design of the air! messengers. The delivery by horse and wagon formerly 


pump had to be one combiniag compactness, 
miniinum weight and maximum efficiency. As 
shown by the illustration the design of this pump 
is of the vertical direct acting type—Blake sys- 
tem. The air cylinders are of the vertical single 
acting pattern, operated by double-acting steam 
eylinders ; there being two air cylinders, the flow 
of the water and vapors is practically continuous. 
The piston reds are connected to the beam by 
means of links, ete. The air cylinders and the 
working parts of same are entirely of gun metal 
composition, which is the usual practice in the 
United The rods of the 
steam cylinders are of steel, as also the valve gear, 
which latter can be adjusted by hand even while 
thus securing full 


States navy. piston 


the pump is in operation, 
stroke at all times 

These pumps are particularly remarkable for 
the low percentage of power required to operate 
them in comparison with the power of the main 
engines. From the official report of the trial 
trip the I. H. P. of the Blake air pumps was less 


than one-quarter of one per cent of the I. H. P. 


of the main ergines. The explanation is, per- 
haps. due to the very complete and perfect ar- 
rangement of the steam valve gear, which so 


thoroughly controls the operation of the pump 
that a very low rate of piston speed is sufficient 
to give a first-class working vacuum. The aver- 
age speed of the air pumps on the trial trip of 
the New York was less than 16 double strokes per 
the minimum speed was only 94¢ 
The ean be run at prac- 
tically necessary without danger of 
‘dead center.” These air pumps are to be 
placed on all the vessels building for the navy 
Minne- 


minute, while 
double strokes. pumps 


any speed 


by the Cramps, viz., the Columbia, 
apolis, Brooklyn, Indiana, Massachusetts and 
lowa. Each of the New York’s air pumps has 


two double acting steam cylinders, each 12 inches 
single-acting cylinders, each 25 
inches diameter. Stroke of all, 18 inches. The 
working parts of these air pumps are exceedingly 
simple and The of the 
steam cylinders are plain “ D” slide valves, which, 
by means of levers, are operated by a supple- 


diameter, two 


strong. steam valves 


mentary piston which moves in the horizontal steam | cost $3,000 a year. 
This supplementary piston is also| shown, but the efficiency of the service is presumably 


evylinder shown. 
operated ly a plain ** D” valve connected to the valve 
rod which has adjustable collars for regulating stroke. 
This valve rod is moved by means of the rod attached 
to the working beam from which it gets its motion. 
--+2-o> 
ELECTRIC RAILROAD MAIL SERVICE IN OTTAWA, 
CANADA. 
In recent numbers of the SCIENTIFIC AMERICAN we 
have had occasion to speak of the 








BLAKE'S VERTICAL TWIN CYLINDER AIR PUMP. 


Thus there is no direct economy 


worth the difference. 





+2 

ACCORDING to a French statistician, there were in 
1893 51,000 breweries in the world. Germany heads the 
list with 26,240, producing annually 4,750,000,000 liters 
of beer (the liter is equal to 15g pints nearly). England 
comes next with 12,874 breweries, the output being 
2,600,000,000 liters. The United States is third, with 
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The Nansen Expedition, 

Dr. John Murray, the well known authority on 
Aretic and Antarctic exploration, has made the fol- 
lowing statement with regard to Dr. Nansen’s expe- 
dition : 

“In all probability we shall not hear any more of 
Nansen for a long time to come. The last news from 

him clearly indicates that he was able to push 
his way through the Kara Sea early in August. 
By the time he arrived in the Nordenskjold Sea 
he most probably found the dogs an intolerable 
nuisance on board his small ship, and very likely 
he had made up his mind that they would be of 
little use to him, except in the improbable event 
of his finding a large stretch of land toward the 
North Pole. Supposing the expedition to be all 
well off Cape Chelynskin, there seems no reason 
why it should go south to Olenek. Nansen had 
no intention of going as far east as the new Siberian 
Islands, supposing an opportunity offered of pene- 
trating the ice to the northeast of Cape Chelynskin, 
and all reports tell of open water in this direction 
during the past season. The chances are that he 
is now fixed in the ice somewhere between the 
longitudes 120 and 130 east and latitudes 78 and 
80 north. If so, he is then in the most favorable 
position for progress next summer. During the 
winter it is not likely that any great advance will 
be made, but in the spring and summer months it 
is believed that the drainage from the Siberian 
rivers and the wind pressure on the surface of the 
ice floes combine to set the currents and ice from 
opposite the mouths of the Lena across the Pole 
and down into the Norwegian Sea between Spitz- 
bergen and Greenland. If the Fram is carried 
through the Polar basin without being crushed 
among the ice floes, she will have an extraordinary 
run of good luck. It is possible, but not prob- 
able, for I have no great faith in her being lifted 
up on the ice, should she come in for a “ nip.” 
But supposing the Fram be crushed, Nansen’s ex- 
pedition is not at an end. In all probability he 
will be able to save his boats, transfer his stores 
to the ice floes, and there construct comfortable 
quarters. Should his supplies fall short, he will 
always be able to fish up from underneath the ice 
plenty of food in the form of minute crustaceans 
by means of tow nets let down through holes in 
the ice. Once when frozen in between Spitzbergen 
and Greenland, I procured. enormous numbers of 
animals in’ this way which ‘made an excellent 
soup. I presented the Nansen expedition with 
a large number of silk nets for this purpose. 
Nansen may be five or many more years in passing 
across the Arctic basin, he may fail altogether, but I 
shall be disappointed if he be not heard of to the 
north of Spitzbergen during the summer after next.” 





The Crezier-Buffington Disappearing Gun 
Carriage, 

The value of disappearing gun carriages, especially 
for coast defense, has been clearly demonstrated. A 
gun on an ordinary barbette carriage offers an 
inviting target, and a fleet would 
naturally try to dismount it. The 





utilization of cable and electric cars 
It 
greatly im- 


for the distribution of mail. 


practicable to 


to house delivery 


SOC TIS 
prove the hous 
of mail, as well as the collection of 
letters from lamp post boxes, by 
utilizing the street cars for post 
office service. The cut accompany- 
ing this article shows how our 
northern employ 
ing the electric car in post office 
The carrying of the mail 
“experimentally” from the Otta 
railroad etation to the 


neighbors are 


service 


an., 
office 
November 10, 
has proved very 
much so that other cities in Can- 
ada will undoubtediv adopt the 
same system, and the post office is 


wa, ( 
in the same city began 
and the 
satisfactory, 


preoet 
on service 
= 


expected to extend the operations 
to suburban places 

In Ottawa three cars have been 
put im service, one of which is 
shown in the above cut, for which 
we are indebted to the Aftreet Rail- 
The cars were built 
by the Ottawa Car Manufacturing 
the office 
work. Each feet 
long, with platforms, 
and is driven by a 8) horse power 
Westinghouse motor. Tho interior is arranged with 
the requisite facilities for loading and unloading the 
pouches. No sorting is done on the car, so that the 
usual) glass windows are dispensed with. 

A special alarm gong is provided for each car, which 
gives a different sound from the gongs on the passenger 


cars, thus making its approach known. Special sid- 


way Review. 


Co., specially for post 


car is twenty 


vestibuled 











ELECTRIC MAIL CAR No. 1, OTTAWA; CAN. 


gunners are also exposed with a 
barbette carriage. A number of 
disappearing gun carriages have 
been invented and tried in this 
country. The Crozier-Buffington 
disappearing gun carriage is some- 
what lighter and more graceful than 
the Gordon carriage, and the tests 
have been highly satisfactory. In 
the firing position of the Crozier- 
Buffington carriage the trunnions 
of the gun rest in sockets at the 
ends of a pair of huge levers which 
swing freely, and are attached to 
a large counterpoise. This is lift- 
ed and held up by a paw! and rateh- 
et. When the gun is fired the piece 
recoils and the levers sink. With 
an 8ineh breech loading rifle the 
counterpoise weighed 87,000 
pounds. Connected with the breech 
of the gun is a pivoted framework 
which keeps the gun in exactly the 
same position. In addition to the 
counterweight, which takes up only 
about one third of the recoil, there 
are two hydraulic cylinders which 
receive the remainder. The cylin- 
ders are horizontal and fixed while 
the pistons are stationary. The new 
carriage holds the record for speed, 





2,300 breweries. producing 3,500,000,000 liters. Austria, |as ten rounds were fired in twelve minutes and three 
with 1,942 breweries, produces 1,300,000.000 liters. Bel- seconds. The time of firing a round is divided about as 


gium has 1.270 breweries and France 1,044; the former | 


follows: In loading fifty-five seconds were consumed, 


produces 1,000,000,000 liters and the latter 800,000,000 in raising to position five seconds, in firing one sec- 
liters. The annual allowance of beer per head of the |ond, and one second was required for the recoil. 
population in Bavaria is 221 liters; in England, 143; in| The new gun carriage is highly efficient and reflects 
the United States, 31; in Sweden, 11; and in Russia, 5. | great credit on the American inventors. 
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HE COLUMBIAN EXPOSITION—FORESTRY EXHIBITS. 
Forestry building, notwithstanding its bad lo- 
Roo in the so-called “ back yard” of the Exposition, 
.onstantly filled with visitors who were anxious to 
he curious and instructive exhibits. In no other 


T 


w 


a jing in the grounds, save, perhaps, the Anthro- 
pological building, could so much be learned in a sin- 
gle visit. The collectors were, in many cases, enthusi- 
ast amateurs who spent months in preparing the ex- 
pibits.. We illustrate herewith some of the curious 
things in the line of forestry. We can trace the life 
history of trees and elucidate the systematic workings 
of patare in regard to them; we can explain what has 
peer learned by patient investigation in regard to nat- 


ural forees as exhibited in the plant world, but we are 
occasionally startled by a wild freak of nature and we 
are jeft in wondering admiration of the subtile and al- 
most incomprehensible power which has produced the 
abnormal. An example of this was shown by the curi- 
ous natural graft which we illustrate in Fig. 1. The 





Fig. 1.-CURIOUS CASE OF NATURAL GRAFT. 


two trees are a white pine and a rock or sugar maple. 
The crotch formed by the graft was three and one- 
half feet long, and the total piece exhibited was, per- 
haps, six or seven feet long. The union of two such 
trees, when accomplished in a natural way, presents 
an interesting field for speculation. How were the 
trees denuded of their bark when they were young sap- 
lings, so as to allow of grafting ? Deer or other animals 
may have seraped or eaten off the tender bark, or the 
saplings may have been scraped by a falling tree. Pos- 
sibly the young trees were blazed in making a forest 
path, but this is hardly likely to have been the case, 
as young trees are rarely selected to blaze. However 
the bark may have been removed, it is probable that 
they were brought together during a storm in the 
spring time, when the sap was running. This speci- 
ine) came from Wiseonsin, as did the two following, 
and the bugle illustrated in Fig. 6. All were collected 
by Mr. H. A. Batchellen, who gathered many of the 
specinens on exhibition, in winter, with the aid of snow 
shoes, Fig. 2 shows another natural graft of two 
white pine trees which is even more extraordinary than 
the last. The white pine is a hardy tree and aecom- 
modates itself to 
almost all kinds 
Of soils, but at the 
saine time it is 
very susceptible 
to influences 
Which retard or 
warp its growth 
When it is young. 
This is shown by 
the curious 
crowth illustrated 
in Fig. 2, which is 
also a piece of a 
white pine tree. 
The specimen re- 
sembles the gnarl- 
ed and twisted 
stone pines which 
add so much to 
the charm of the 
scenery on the 
Italian shore of 
the Adriatic, 


Fig. 2.—A 
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Fig. 4 shows deer horns 
being burr oak and whitewood. It is no uncommon 
thing to find in the great deer parks of England the 
antlers of deer, and even a foot which was caught in 
the branches and torn off through fright and pain. 
The antlers embedded in the wood can probably be- 
wig for in this way, the wood growing around 
them 

At the bottom of Fig. 4 will be seen an iron ring em- 
bedded in the wood. Some one hung the ring on the 
limb of a hickory tree and the tree grew over it, cover- 
ing it until it was again exposed to view by the wood- 
man’s ax. These specimens were all from the Michigan 
exhibit. 

Fig. 3 shows a similar curious growth of a tree 
around a horseshoe. The horseshoe was hung on a 
small branch and was gradually embedded in the heart 
of the tree. This interesting specimen was shown by 
Mr. B. B. Brabham, of York County, Nebraska. 

The woodsmen of the great Northwest find time 
hang heavy on their hands when their arduous labor 
is finished, so that they frequently spend their odd 
hours in fashioning some odd little trinket out of wood. 
The birch bark bugle, which we illustrate in Fig. 6, 
was really used as a dinner horn in a Wisconsin log- 
ging camp. The bell portion of the trumpet was com- 
posed of three pieces, which were shaped and joined 
after the fashion of the gores to a balloon. The por- 
tion of the instrument thus constructed was afterward 
covered with narrow strips of birch hark wound around 
jand around, forming a smooth covering. The turn 
| was made entirely of the strips of bark. This bugle 
Goes not call for any particular skill, and it would 
/make an interesting occupation for young people to 
| make them during the summer vacation in the coun- 
try. 
| Fig. 5 shows a novel method of cutting clapboards 
| which was exhibited by the Trout Creek Lumber Com- 
|pany, of Trout Creek, Michigan. For this exhibit 
| they received a premium. This method, called quar 
| ter sawing, has marked advantages, the sawing being 
| very economical and the grain is the same in each 
|elapboard. The loss on account of cracks is minimized. 
| In large trees two or more layers of clapboards are cut 
out. The log shown in our illustration was about six- 
_ teen inches in diameter. 

- Se 
Motormen, 

Within the last few years a large number of men have 
found employment in running electric street cars. 
Members of this body have been given the name of 
motormen, and in some parts of the country they are 
known as motorneers. The motormen were, at first, 
recruited from the ranks of the horse car drivers, but 
the demand for them has been so great that men know- 
ing nothing about street car work have, after a little 
practice, been placed on the front platform of an 
electric car. Street car companies have, as a rule, 
selected for this position men who possess intelligence 
and are not easily confused. The position of a motor- 
man in a crowded city is not an enviable one. He has 
a great deal of responsibility resting upon him and is 
in a position to receive much blame and but little com- 
mendation. 

There has been much discussion among street rail- 
road engineers as to the advisability of giving the con- 
ductors and motormen instructions about the electri- 
eal mechanism which propels their cars. Some com- 
panies hold that a simple knowledge of the method of 
operating the switches, rheostat handle and break is 
sufficient, and that by keeping the operator in ignor- 
ance of the electrical principles involved, a proper re- 
spect for, and dread of, the system would be installed 
in his mind, and thus cause him to keep strictly to the 
running rulesand not make any experiments on his 
own account. In case of trouble with the motor or 
connections the ear has to be delayed till the arrival of 
an inspector. It is hardly necessary to say that the 
policy is not a good one, either to the company or to 
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embedded in wood, the trees /its employes. An ignorant man handling electrical 


apparatus is very much more likely to cause damage 
than a man well informed on the subject, although the 
latter may make a few experiments. If the expert- 
ments are made by one not conversant with electrical 
principles, the results are usually disastrous. The 
writer knows of a case where a man who, having in 
charge the running of several motors, wished to see 
what would be the effect of placing a short copper wire 
across the terminals of a 250 volt switch. He found 
out. Hedoes not doit now. The practice of most rail- 
road companies is to instruct their car employes in 
elementary electric principles, so that they are able to 
remedy any of the minor troubles occurring en route. 
In case of any serious defect the car is sent to the re 
pair shop. If possible the motorman should be in- 


|structed in the “whys” as well as the “hows” of the 


machinery under his control. Being thus equipped, he 
will bea more efficient motorman and wil! be better fit- 
ted to cope with wang emergency.—Hilectrical Age. 
— + ee 
The Cotn-in-the-Slot Telephone. 
The Chicago Telephone Company, so the Western 
Electrician says, has just placed in several of its pub- 


‘lie pay stations instruments provided with a slot 








DED IN A TREE. Fig. 4—ANTLERS EMBEDDED IN TRUNK OF A TREE. 


arrangement which may prove of considerable value 
to the company, by putting a stop, in a great measure, 
to the dead-heading at public stations which has been 
the souree of much annoyance to the telephones in 
general. The idea is not a new one, but it is regarded 





Fig. 5.—-METHOD OF CUTTING CLAPBOARDS--NO WASTE, 


with displeasure by those who have been accustomed 
to use telephones without paying for the service. The 
battery box is much larger than is ordinarily the case, 
On the top are five slots, respectively large enough to 
admit a silver dollar, half, quarter, dime and nickel. 
Each slot has a chute running directly to a bell inside 
the box. From the top of this box there is a transmit- 
ter to carry the sound of the five bells to the transmit- 
ter through which the user of the telephone talks, 
The bells differ in tone, and with a little practice the 
operator at the exchange can readily distinguish the 





Fig. 6. BIRCH BARK HORN, 


sound of each. Each instrument is equipped with a 
wetallic circuit and long distance transmitter, so that 
calls for any station that the telephone reaches can be 
made, These instruments have been in operation in New 
York and Boston for some time, and are said to have 
filled the requirements made upon them with a good 
degree of satisfaction. 
<---> 

A PHYSICIAN who got rid of some of his steel instru- 
ments and bought others made of aluminum says that 
he is sorry that he 
changed. The 
aluminum probes, 
sounds, tongue 
depressers, and 
that sort of thing 
do not oxidize, to 
be sure, but he 
finds that they 
are deficient in 
elasticity, and 
stay bent after 
pressure. He de- 
clares, moreover, 
that he likes to 
feel as if he had a 
hold on something 
when he uses an 
instrument, and 
aluminum is so 
light that it 
makes him feel as 
if he could put no 
trust in it, 
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A WEW LAKE STEAMSHIP. 

The rapid progress which is being made in steam- 
ship building in the West is well illustrated in pevey! 
latest production of the Globe Iron Works, at Cleve- 
land, O. | 

The steel steainer Northwest, the larges: and cer- 
tainly the finest built and equipped vessel that ever | 
floated on fresh water in the United States, built for 
the Great Northern Line, was successfuily launched 
from the shipyard of the Globe Lron Works Co., Cleve- 
land, O., on the 6th of January, in the presence of a 
vast crowd of spectators. Nearly every lake port be- 
tween Buffalo and Duluth was represented by delega- 
A number of Atlantic coast ship- 
builders were also present. 

Her general dimensions are as follows: Length over 
all, 383 feet ; length between perpendiculars, 360 feet ; 
breadth, moulded, 44 feet ; depth, moulded, 26 feet ; 
depth to spar deck, & feet 5 inches. 

The vessel has been built of mild steel throughout. 
with an inner bottom extending from the collision 
bulkhead forward to the afterpeak bulkhead aft. She 
has been built under special survey in order to obtain 
the highest classification in the United States Standard 
Register of Shipping. 

The hull has been specially strengthened and sub- 


tions of vesselmen. 


divided through transverse and longitudinal bulk- or 


heads into numerous water-tight compartments. The 
construction throughout has been planned and carried 
out with the view of making the vessel not only the 
most modern and luxurious, but also the strongest and 
safest on the Great Lakes. She is fitted with two ver- 
tical quadruple expansion engines of 3,509 horse power 
each. The en 
gives, when turn- 


nee one-half weight of beam between supports 
0°22 bundred weight, or a total central load of 4°07 hun- 
dredweight; with an aggregate of 2 crushed bricks, 2 
or 8 months old, a beam 12 inches by 8 inches deep and 


60 inches span, gave in center an average breaking 


weight of 18°25 hundred weight, and a total center load 


| of 15°08 hundredweight. Another result of a beam of 1 
| of cement to 0°6 of gravel, 90 days old, 12 inches by 12 


inches, 86 inches span, gave an average breaking 


weight of 46°67 hundredweight on central 6 inches. | 


It is clear from these experiments that if we can in- 
corporate into the body or mass of the beam or slab 
iron ties in the lower half of the concrete, we shall 
greatly add to the strength. Some years ago we re- 
member seeing some beams and floors at Stoke New 
ington which the late Mr. Allen had introduced, in 
dwellings let out in flats, in which floors iron tie rods 
were embedded. Mr. Hyatt, whose treatise we noticed 





some years ago, inserts iron ties or tension plates in 
the lower section of his concrete beams, which ma- 


These are taken at random from a table in Mr. E. L. | terially adds to their strength, and the idea of insert- 


Suteliffe’s useful book on “Concrete” we lately no- 
tieed ; but they differ so much in composition, age and 
scantling that no reliable result can be obtained. It is 
evident that the addition of sand very considerably | 
reduces the transverse strength, the beam made of | 
neat Portland cement being three times stronger than 


one of 1 of cement to 2 of coarse sand, the average | | 


breaking weights being given as 57°80 hundredweigbt 
for the neat specimen and 18°30 for the one with sand. 
But we place little confidence in tables of tests, 
though we gather from them the general fact that good | 
concrete is quite equal, if not superior, to many natu- | 
ral stones for beams, lintels, flooring slabs and other 
purposes in which transverse strength is necessary. 
When the ends of concrete beams or slabs are fixed 
** pinned ” into the wall or built upon, considerably 
more strength is gained than when they simply rest on 
the walls. Mr. C. Colson’s tests of two beams of con- 
crete 9 feet long, 21 inches wide and 9 inches deep, are 
instructive in this connection. He placed one of these 
beams simply resting on supports. At the end of 14 
days the scaffolding below was carefully removed, 





| ing iron rods in the lower half of beams and slabs to 


assist in the tensile resistance has been greatly de- 
| veloped in several ways. Blocks, soffits, beams, cu- 
| polas, and entablatures of concrete, with iron bars in- 
troduced, were largely used in the 8. K. Art and 
| Science Schools, the details of which are illustrated. 
| One of the first objects was to prevent the rods slip- 
ping or drawing through the concrete; but experi- 
ments have proved that the iron bars under a con. 


| siderable strain on the beam preserve their hold when 


they are left with their natural surface. The use of 
twisted rods gives a better grip. It has been found 
that the most advantageous position for the iron ten- 
sion rod is near the bottom of the beam, and that the 
ratio of iron rods to the concrete (coke breeze) should 
not be less than 1 in 2%. The tension rods or plates 
should be so proportioned and at such a distance from 
the neutral axis of the beam that the compressive re- 
sistance of the concrete of the upper half of beam 
shall not be greater than the tensile resistance of the 


|iron rods. The ratios between these two resistances of 


concrete vary according to the cement and aggregate 
used, so that we 
ean only ascertain 





ing 19 revolu j 
tions per minute, 
will indieate 3,500 
horse power each, 
and with a totai 
horse power of 
7,000 the vessel is 
expected to make 
an average speed 
of over twenty 
statute miles per 
hour. The pro 
peller wheels are 
four-bladed, sec 
tional, 18 feet in 
diameter and 18 


$600,000. We are 
indebted to the 
Marine Record 
for the foregoing 
particulars and 
for our illustra 
tion. 





7 
The Bergaliec 
Tunnel, 

The Borgalie 
tunnel on the Par- 
ina and La Spe- 
zia railroad, of 
Italy, has recently 
been completed. 


The new line will shorten the trip from Milan to 


from Venice or other cities in the northeastern part of 
Italy. As Spezia is an important naval station, the 
new line will prove of great benefit to the government. 
- > ++ oe . 
Beams and Fileors of Concrete, 


veniently handled and placed in situ, yet there ex- 
ists the dieadvantage of not being able to test its 


The data furnished by authorities are not generally 
satisfactory ; the proportions of cement and aggregate 
differences of age and other conditions are varying in 


factor: the greater the quantity the weaker the result. 
it is obvious, moreover, that to obtain an approximate 
estimate of the transverse strength of beams made of 
concrete, a series of experiments, inclading a variety 
of aggregates an ages, would have to be made. One 
fact ie pretty cle ante established, and that is that the 
transverse strength of good conerete is quite equal to, 
if not greater than, natural stone. To take a few of 
the tests made with concrete beams supported at the 
ends: Kirkaldy gives for a beam of 1 of Portland 
cement and 1 of coke breeze, 7 days old, 3 inches broad, 
5 inches deep and 72 inches clear span, loaded at cen- 
ter, an average breaking weight of 8°85 hundred weight, 





a <p, 
feet pitch. The ee oni Son 2 
vessel cost about a “ne — =) fee 
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The tunnel is five miles long, 20 feet ‘when the beam at once broke with its own weight ; 
high and 25 feet wide, and accommodates two lines of|the other beam was prevented from spreading by 
rails. The cost of the tunnel was about $7,500,000. | counterforts at the ends, and showed no sign of weak- 
ness. After remaining unsupported for 16 days longer, 
Spezia and will prove of special value to travelers|a weight of a quarter of a ton in the center produced a 
faint crack ; with 0°635 ton the crack increased to half 
the depth. The load was increased to 1°292 tons, when 
the beam gave way. The experiment at least shows 
the advantage of preventing spreading or lateral move- 
ment. In point of fact, the beam with its ends backed 

As the strength ef concrete is much less in resisting | up becomes practically a flat arch, as the crack only 
tensile than it is in compressive stress, its employment | appeared on the upper half of the beam, the lower seg- 
for beams has not met with much success. It is true, | ment of the mass adding nothing to its strength. The 
indeed, that for floors, lintels, staircases, concrete has | same experimenter found by other similar tests that 
been used with considerable advantage, as being con- | confining the ends of the beam increased its strength 
nearly three times, and he also proved that flat seg- 
mental arches of concrete had great strength. What- 
strength transversely with any degree of reliability.|ever the value of these experiments may be, they at 
least establish the assumption that a beam of concrete 
with its ends securely supported or confined becomes a 
flat arch, the resistance of the material being mainly 
the tesis given. The proportion of sand is a material | compressive and confined tothe upper half of the sec- 
tion, within a curve or segmental line from this point 
of the center to the bedsof the beam. In other words, 
we may imagine a segment struck within the thickness 
of the lower half or depth of the beam, all below which 
curve may be cut away. We have a notable example 
of this fact in the concrete arched floors which spring 
from the bottom flanges of girders, of which we have 
instances in Dennett and Ingle’s fireproof floors and in 
those of Homan and Rodgers. When all the four edges 
of a concrete slab are fixed into walls, as in the case of 
stair landings and floors, the increase of strength is 
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more than double that in which only two ends are 
fixed. , 


the sectional area 
of iron rods re- 
quired when we 
know the actual 
ratio subsisting in 
a given beam. It 
is safer to make 
the iron rods 
equal to the crush- 
ing strength of 
the concrete, ne- 
glecting the ten- 
sile resistance of 
the latter. 

The architectur- 
al use of concrete 
for beams, lintels, 
floors, and as a 
substitute for 
stone, has already 
been tried. In 
blocks of dwell- 
ings, in flats, in 
which a large 
number of win- 
dow heads, door 
heads, floors, and 
landings of one 
type is necessary, 
the value of con- 
erete is undenia- 
bie, and a consid- 
erable saving in 
cost must accrue. More bes yet to be accomplished in 
extending the material constructively. In pier building 
we may yet hope to see progress made, so that we should 
not altogether have to rely upon iron stanchions and 
pillars. 

For beams, floors, bressummers, arches, and domes, 
the combination of concrete and iron promises to 
yield results even greater than we have seen, when 
once the practical difficulties of manufacture have been 
overcome. Whether deposited in situ or laid in large 
flags. concrete has become an important material for 
town paving, and many manufacturers of artificial 
stone—like the Victoria stone, the patent artificial 
sandstone, the granite concrete flooring of W. B. Wil- 
kinson & Co.—have solved the obstacles that were 
once apparent. For wall building and for architectural 
purposes the material has not yet appeared to have 
made much progress, owing to the advantages of- 
fered by brick and terra cotta; but for sea, river, dock 
and quay walls, the value of concrete blocks has long 
since taken the place of navural stone. For town 
dwellings the external facing concrete, or slab, offers 
several advantages, if only architects could adapt this 
superficial mode of treatment to their wants.—TZhe 
Building News. 

ee 
Prickly Heat. 

in some parts of the country no 
doubt suffer from this distressing affection, and will 
thank “ Brown Slick,” of the Journal of the Photo- 
graphic Society of India, for the following, according 
to him, “magical” remedy. He says: “Simply rub 
the skin with the hand wet with the ordinary fixing 
solution. and allow it to dry. In a couple of days 
there will be no trace left of the irritation.” 
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" gEcENTLY PATENTED INVENTIONS. 
Engineering. 


He,TING FRED WATER.—Gregory M. 
Raltimore, Md. This is an improvement in de- 


wane: which the feed water is heated bby steam and 
water (rom the boiler, the water supplied from the pamp 
or other feeder being discharged into the heater, where 
;, circulates and is heated by steam and water fed to 
the steam and water spaces of the heater, passing to the 
boiler at a high temperature. A pipe con- 
ducts the condensations in the steam space of the heater 
hack into the boiler in sach manner as to partially heat 
the feed water before it reaches the heater proper. 





Railway Appliances. 


carn VENTILATOR.—Alexander A. Mil- 
er, Golisborough, N. C. This improvement not only 
supplies fresh air to the cars, but also carries off the 
.nd cinders from the stack and discharges them 
at the rear of the train. Near the smoke stack is ar- 
ranged « fan chamber, from which a pipe leads to cooling 
chambers in each car, from which valved discharge pipes 
jead to hooded discharge ends near the car seats. A 
damper in the smoke stack is arranged to overcome the 
exhanst blast and cause all the escaping products of 
combustion to pass into & pipe extending rearward over 
the cars to the rear end of the train. 


FreiaHt CAR Door —John J. Maulli- 
gan, Vicksburg, Mise. This is a metallic door which, 
when closed, will closely hug an extension of the door 
opening, and when opened slightly will hang perpendicu- 
larly free fromthe extension of the door casing, having 


amoke 


wheeled and guided action upon the outer surface of the 
car in such manner as to enable the freight handler to 
readily expose the entire door opening. Devices are also 
provided whereby the door, when closed, will be auto- 


matically carried to a binding engagement with the ex- 
tension of the door frame. 


Car Door Packine.—Ferdinand E. 
Canda, New York City. A nov.1 arrangement of pack_ 
ing tubes and bearing edges, in conjunction with the 
door frame and door of acar, are made, according to this 
improvement, to form a durable packing for hermeti- 
cally sealing the doors of refrigerator cars. When the 
door is closed the meeting corners of the door and frame 
present only a narrow edge or ridge to the exposed sur- 
face of the packing tubes, and only a slight effort is re- 
quired to force the door onto its seat, compressing the 
tubes. The several tubes for one joint are made in the 
shape of a frame having at one of its sides an inlet 
opening suitable for connection with an air pump. 


Electrical, 


ComMUTATOR. — Harry Lee Fee, New 
Orleans, La. An improved means is provided by this in- 
ventor for preventing the short circuiting of coils of 
armatures where the terminals of the coils are connected 
wit flexible arms extending radially from the communu- 
tator wires. The improvement consists in slipping over 
the free ends of the commutator wires insulating thim- 
bles, preventing contact between the outer ends of the 
bars, the form of the thimble varying to adapt it to ma_ 
chines of different sizes and kinds. 


ANNUNCIATOR System. — Alonzo L. 
Vogt, Delaware, Ohio. This system is based upon the 
plan of arranging a code of signals for the parties be. 
tween whom communication is to be held, there being 
electrical connection, so that the signals may be made by 
a push button, and is more especially designed for expe- 
diting communication between physicians and their 
patrons, and to imsure accuracy in the reception and 
vansmission of written messages and electric calls and 
signals, as well as to facilitate the filling and prompt de- 
livery of prescriptions for patients. 

SUBMARINE Ming FIRine APPARA- 
Tus.—Giulio Bertolini, Venice, Italy. This apparatus is 
designed principally to prevent vessels entering harbors 
and similar warlike purposes, by the electrical explosion 
of submarine mines or torpedoes at the required time. 
It is also adapted for use for the firing of guns on board 
ship or in a shore battery. The man part of the appara- 
tus consists of an instrument for closing an electrical 
circuit through any one of several torpedoes or guns with 
which it is connected by suitable conductors. 

CoIN-OPERATED TELEPHONE SwITcuH. 
—Charles F. Brown, Yarmouth, Canada. The coin chute, 

according to this improvement, forms part of the local 
circuit, as does also aspring stop arm held normally in 
the path of coin dropped in the chute, and there is a me- 
chanical connection between the stop arm and the gravi- 
ty switch. On calling the central station and removing 
the receiver from the gravity switch, a coin dropped in 
the slot reste against the spring arm, permitting conver- 
‘ation over the line, but when. the receiver is replaced on 
the gravity switch it moves the spring arm and drops 
the coin into a receiver, leaving the circuit open. 


PRECIPITATING METAL SULPHIDES. — 
Henry Hirsthing, Salt Lake City, Utah. This invention 
relates to precipitating metal sulphide out of a hyposul- 
phite solution, such ag hyposulphite of sodium, hypo- 
sulphite of calcium, etc., containing precious and other 
metals, from being in contact with compounds of ores, 
chioridized, caleined, or raw, by subjecting the insu- 
lated hypo solution to the action of an electric current 
from an external and independent source. The precipi- 
‘ate settles rapidly and the clear hypo solution is used 
over again in the leaching vats for further dissolution of 
Precious and other metals. 





Mechanical, 


ScREW Curtine Macning. — Casper 
W. Mettler, Boonton, N. J. This machine is designed 
‘o completely form slotted head screws from a rod or 
picce of wire in a very rapid and economical manner. 
|e whole operation is automatic, the rod being fed for- 
“ard and turned down to form a shank, which is then 


WRENCH.—Lewis P. Davidson, Owen, 
Wyoming. This is a tool of very strong, simple, and in- 
expensive construction, which may be quickly and con- 
veniently adjusted, and which has shoulders on the lock- 
nut by which the distance that the nut must turn cannot 
be miscalculated. 


CONSTRUCTION oF LATHES.—Carl A. 
Windmuller, Chemnitz, Germany. According to this 
improvement the slide rest has a guided movement on 
the bed of the lathe and is provided with a slotted lateral 
extension to which is hinged a socket, a screw secured 
to the socket passing through a slot in the extension, and 
there being a nut for locking the socket in relation to the 
slide rest. The invention also embraces other novel 
features connected with machinery or tools for turning 
shafts, flanges, spheres, cones, wheels, hollow channels, 
screw cutting, etc., as well as for cutting tooth wheels, 
planing and shaping. 

PoRTABLE BORING AND MORTISING 
Macuine.—Edward K. Thoden, Brooklyn, N. Y. This 
is a wood-working machine to be operated by hand 
power, and adapted for connection to any suitable firm 
support, the machine being readily separated into parts 
which may be conveniently packed and carried by a 
workman. It has a frame plate with attachable and ad- 
justable support for material and a slidable carrier plate, 
with means of moving and locking it, in combination 
with an upright reciprocating and inclinable slide bar, 
with a rocking support therefor, and on which is a ro- 
tatable device. Connected also with the 
slide bar is an adjustable arm with rack teeth, operated 
by a gear wheel and handle lever, there being an adjust- 
able chisel stock on the slide bar. 


Arr CusHION FoR Saw Mitt Heap 
Biocks.—William E. Dean, Ruddock, La. A spring- 
pressed lever is, according to this invention, pivoted on 
the head block and a link pivotally connected with the 
lever, while a dash pot in which works a piston is 
pivotally connected with the link, a valve controlling the 
air inlet to the dash pot. The device is simple and not 
liable to get out of order, but is very effective for re- 
lieving the head block carriage and other parts of the 
mill from the blows or concussions incidental to the 
canting of the logs toward the knees. 





Agricultural, 


Piow.—Frederick 8. Moore, Hanford, 
Cal. This is an improvement upon a formerly patented 
invention of the same inventor, providing means whcre- 
by a shifting device may be quickly and easily applied 
to a single plow, to shift the beam laterally either to the 
right or left at the handle end of the plow. With this 
improvement the line of draught may be instantly 
changed, and the plowshare made to travel closer to or 
farther from whatever plants may be under cultivation. 
The device is very simple and inexpensive. 

CrRcLE HarRRow.—Hermann Jaenisch, 
Techirnan, near Guhran, Prussia, Germany. Upon the 
stationary rear crank axle of this machine is mounted a 
mechanism by which the harrow may be raised and 
lowered and also inclined relatively to the ground, or the 
harrow may be held in raised position when being taken 
from place to place. The driving mechanism is also ar- 
ranged to alternately raise and lower the harrow while it 
rotates, any desired inclination being given to the har- 
row to bring only one part into action when desired, the 
machine being operated with great facility. 





Miscellaneous, 


MinciInG MACHINE. — Arnold Scheit- 
hauer, Berlin, Germany. In this machine the material 
to be disintegrated is fed along in a casing by a worm or 
spiral and pressed through a perforated disk. A cross- 
shaped knife is always pressed evenly against the disk, 
whether the latter be oblique to the feed ecrew or not, the 
boss of the knife being conical or ball shaped, and fitting 
a recess in the worm around the round pin of the latter, 








‘ireaded, the head is measured off and the screw grasped 
‘y a special device, cut from the rod, and delivered to 
‘ie slotting device, which cuts the slot in the head and 
le.ivers the finished screw to one side of the machine. 





on which the knife and the disks are arranged to give a 
certain amount of play. The casing is formed in halves, 
so that the perforated disks may be readily removed to 
facilitate cleaning. 

GatTE.—William E. Wieland, Los Pinos, 
Col. This is a self-closing gate, which is also automati- 
cally opened by approaching it, a depressible platform 
forming the approach. It also has a lock which pre- 
vents its being opened except when a certain part of the 
mechanism is touched. The gate is made without 
springs, and has provision for excluding snow or rain 
from the operating mechanism. The gate and its me- 
chanism are sustained by a suitable frame resting upon 
foundation beams, but without posts entering the 
ground. 

INVALID Bep.—Joachim Eggert, Berg, 
Island of Femern, Prussia, Germany. The head and 
foot boards and side rails of this bedstead may be of the 
ordinary form, but in the bed bottom or support is a 
central opening in which is arranged a sliding bottom 
section, facilitating the giving of needed attention to an 
invalid, and the patient having substantial support with- 
out changing the natural position 

BrnistARD TABLE, BOOKCASE AND 
Desk.—Sterne A. Faribault, Elsdon, il. This is a com- 
bination article of furnitare, of such design that it can be 
afforded at a very moderate cost. When the bookcase is 
erect, the case and desk may be used in the ordinary 
way, but by tipping the case downward and leveling it 
in a manner provided ite back may be used as an or- 
dinary billiard table, being made perfectly smooth and 
covered in the usual way. 

Foitpine Stanp.--Thomas A. Clarke, 
Chieago, Tl. A stand which may be readily set up or 
knocked down and folded to be packed in small space 
has been designed by this inventor. It is more especially 
designed for use in hotels or stores for exhibition pur- 
poses. 

Fo.tprine Foot Bsncu.—Albert Eps- 
. This is a simple article of fuar- 
niture comprising a board composed of hinged sections 
and detachable tapered legs which may be slid one into 


cesses which entirely inclose the legs in folded posrtion, 
so that in the folded state the exterior surfaces of the 
bench will be substantially smooth. 


PAPER FILE.—Moritz Kragen, Berlin, 
Germany. In the filing case or portfolio provided by 
this inventor there is in the back or cover a pad having 
a penetrable facing and an impenetrable under layer, to 
hold documents, etc., in combination with pins, the 
latter being held between the facing and under layer, 
and so that they cannot penetrate the back or cover. 

ATTACHMENT FOR MusIcAL INsTRU- 
MENTS.— Michael J. Betz, Philadelphia, Pa. This device 
comprises a sliding button engaged by the free end of a 
flat spring secured on the under side of the bridge, and 
on which is pivoted a finger piece, the latter carrying a 
flexible finger adapted to pick a single string or a num. 
ber of strings forming the desired chord. The improve- 
ment is applicable to zithers and similar instruments, 
permitting the performer to sound the chords for ac- 
companimenta, etc., without striking the individual 
strings with the several fingers of the hand. 

Goops EXHIBITOR.—Danie! B. English 
and Stephen H. Hinnant, Way Cross, Ga. A suitable 
case is arranged with drawers one above the other, there 
being rollers journaled in the drawers and outlets at their 
front, where display racks are provided, each projecting 
slightly farther from the front of the drawer than the 
next upper rack, the racks being composed of inner and 
outer rods or bars. The case is especially designed for 
keeping and exhibiting dry and fancy goods, as laces, 
edgings, embroideries, ribbons, etc. 

COLLAR AND COLLAR STIFFENER. — 
Stephen D. McElroy, New York City. A shell made of 
linen or other fabric is made the desired shape of the 
collar, according to this invention, and the lower edge of 
the shell is left open, forming a compartment to receive 
a stiffening plate of sheet metal, cardboard, celluloid, 
or other material to retain the shell in proper shape. 
When the collar is to be washed the stiffening plate is re- 
moved, the shell only being washed. 


REFLECTING PROPERTIES IN JEW- 
ELRY, ETC.—Joseph Esser, Barmen, Germany. To pro- 
duce light-reflecting properties, according to this inven- 
tion, a pattern is produced on a reflecting foundation 
plate, different parts of which differently reflect the 
light, while a transparent cover plate is likewise pro- 
vided with a pattern and placed on the reflecung sur- 
face. The base plates may be made of aluminum, silver, 
ete., and the cover plates of celluloid, horn, tortoise shell, 
amber or tracing cloth. The invention is particularly 
adapted for the production of buttons and articles of bi- 
joutry. 

ATTACHABLE FiLTER.— Thomas C. 
Andrews, New York City. Whether a hydrant nozzle or 
water tap is exteriorly threaded or is th, this filter is 
readily attachable thereto, and is designed to effectively 
cleanse and deodorize water passing through it. It has a 
removable cover, a central screen cup, and concentric 
porous cup filled with silex, there being a perforated disk 
above thé porous cup, while the case is packed with 
granulated charcoal. Connection is made with the water 
faucet by a yielding ferrule insertible in the neck of the 
filter cover. 


OPENING LEVER FOR BAIL STOPPERS. 
—William Noe, Marconnier, N. J. This lever has 
a forked outer end to receive the bottle neck, and loop- 
receiving recesses in the arms. It is a very simple device 
for application to the bail of a stopper to force the latter 
froma bottle without applying the fingers or hand to the 
bail. 


Vent Pee FoR BEER CASKS, ETC.— 
John P. Harding, London, England. A rotary plug 
valve is combined with this peg, the valve being normally 
turned to closed position by a spring, and being tapered 
and held to a tapered seat by another spring which per- 
mits the plug to be raised by excessive internal pressure, 
the self-closing and self-opening motions being quite 
distinct, the latter taking place only to relieve too high 
gaseous pressure generated in the cask ,by continued 
fermentation. 

BuILDING BLOCK.— Octavius B. 
Schmall, Cincinnati, Ohio. These blocks are interlocking 
and have each a longitudinal series of ducts and parallel 
key slots across their ends between the ducts, keys being 
fitted in such ways to interlock the adjoining ends of 
the blocks and form partitions between the ducts. These 
blocks are adapted to form walls of buildings, under- 
ground conduits, pavements, etc., when used in build- 
ings, improving their sanitation and increasing the lateral 
strength of the walls, as well as affording ready means of 
forming electrical or other conduits. 

Maaic Toy.—Ross Armstrong, Onawa, 
Iowa. To magically illustrate the coining of money from 
blanks, as a source of amusement, is the object of this 
toy, which consists of a die in the form of a drop bottom 
adapted to receive the blank, there being a coi recepta- 
cle over the die to trip it, remove the blank and deposit a 
coin in its place, 

Norz.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
—_—_—_—_—_—————————— 
NEW BOOKS AND PUBLICATIONS. 


STANDARD TABLES FOR ELECTRIC 
WIREMEN, WITH INSTRUCTIONS FOR 





WIREMEN LINEMEN, UNDER- 
WRITERS’ AND USEFUL 
ForRMUL#% AND Data. By Charles 
Mcbiy revised and edited by WD. 
Weaver. (New York: The W..J. 

y, . . 
128. Price $1 


This book is altogether « practical one. The fourth edi- 
tion having been reached, in spite of the lamented death 
of the author, indicates its valne. To make it still bet- 





ter in the future, suggestions from those using it are cor- 
dially invited by the pnblishers. A short index ands 


— —- 


THE CorLiss Enainge (by John T. Hen- 
thorn) AND ITS MANAGEMENT (by 
Charlies D. Thurber). Edited by Eg- 
bert P. Watson. Third edition, en- 


larged. With an a pendix. B 
Emil Herter. New Pork : +e 
Chamberlain. London: E. & F. N. 
Spon. 1894. Pp. 95. Price $1. No 
index. 


The fact that this little work has reached {ts third edi- 
tion and is enlarged speaks well for its acceptability to 
engineers. It isa short, concise work, quite practical, 
and while its title would indicate its limitation of sub- 
ject, much that is in it will be found applicable to 
general engineering practice. Its value would be greatly 
enhanced by an index. 


BOOKKEEPING AT A GLANCE. By J. T. 
Brierley, A.C.A. New York: Exceisior 
Publishing House. Pp. i141. Price 
75 cents. 


We quote from the title page an abstract of what this 
work contains: “ Instructions for the correct keeping of 
books of accounts, and planations and forms 
used in a commercial business, showing an entire set of 
books based upon actual transactions, how to take off a 
trial balance sheet, and finally cose and balance ac- 
counts.’ This shows that the author claims to have pro 
duced what must bea very serviceable little work, and 
we are convinced that it will be found such. A peculiar 
thumb Index is supplied to enadie Instant reference to the 
desired parte, whose titles are stamped on the cover. This 
is a most excellent and useful feature. 





PIGMENTS, PAINT, AND PAINTING. By 
George Terry. London: E. & F. N. 
Spon. New York: Spon & Cham 
berlain. 1893. Pp. xi, 392. Price $3. 


The composition of the different paints in use by 
painters, embracing the consideration of a large variety 
of the same, their examination for quality, the subjects 
of vehicles and driers for paint, of machinery and paint- 
ing proper, are the topics treated by onr author, the 
result being the producticn of « very satisfactory and 


useful book, telling one what the different trade colores 
are made of, how they are made and what uses and 
qualities are the result. Snch a work written up to day 


and date and in a scientific manner has, to a certain ex 
tent, been needed, and we ‘believe that Mr. Terry hes 
done technology a service in his compilation 


("Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 861 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JANUARY, 1894.—(No. 99.) 








TABLE OF CONTENTS. 


1. Elegant plate in colors showing a sx burban dwelling 
at Bridgeport, Conn., recently erected for L. D. 
Plumb, Esq., at a cost of $4,500 complete. Floor 
plans and perspective elevation. An excellent de 
sign. Mr. C. T. Beardsley, architect, Bridgeport, 
Conn. 

2. Plate in colors showing the residence of Thomas 
C. Wordin, Esq., at Bridgeport, Conn. Two per- 
spective views and floor plans. Cost $3,600 com- 
plete. Mr. Joseph W. Northrop, architect, Bridge- 
port, Conn. 

8. A colonial dwelling erected for Philip Lucas, Exsq., 
at Mount Vernon, N. Y Perspective and floor 
plans. An excellent design. Cost $7,000 com- 
plete. Mr. Louis H. Lucas, architect, Mount Ver. 
non, N. Y. 

4. A cottage at Cranford, N. J., erected at a cost of 
$5,000. Floor plans, perspective view, etc. 

5. Engravings and floor plans of 4 suburban residence 
erected at Brookline, Mass. Mr. E. L. Rodgers, 
architect, Boston, Mass. A very attractive design. 

6. A dwelling recently erected at Elizabeth, N. J., ata 
cost of $5,500. Floor plane and perspective eleva- 
tion. Mr. J. E. Baker, architect, Newark, N. J. 

7. A new frame schooihouse at Elizabeth, N. J., erected 
at a cost of $16,000 complete. Elevation and floor 
plans. Messrs. Charlock & Howard, Elizabeth, 
N. J., architects. 

8. A dwelling recently erected for W. E. Clow, Esq., at 
Buenna Park, Chicago, Dl. A picturesque design. 
Two perspective views and floor plans. Mr. Greg 
Vigeant, architect, Chicago. 

9. A town library of moderate cost at Colchester, Eng- 
land. Perspective view and pians. 

10. A house at Cambridge, Mases., erected at a cost of 

$6,000. Mr. J. T. Kelly, Boston, architect. Per- 

spective and floor plans. 

11. Restoration of the Pantheon at Rome. 

graving. 

12. Miscellaneous Contents: A rival to oak.--Seaside 
painting.—Miscellaneous weights — Water tanks.— 

Improve your property.—Cement.—-Peruvian ruins, 
—Ornamental fren and brass work, ilustrated.-— 
Facts for bailders.—The Gioctz bey enchors, post 
caps, and hangers, iliustrated.—Improved gas grate, 
illustrated.—Improved drawing instruments, {l!us- 
trated.—Climax gas machine, ‘llustrated.—Im 
proved square chisei, mortiser, and borer, illustrat- 
ed.—Adamant brush finieh.—Patent stair gauge, 
illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copica, 
2% cents. Forty large quarto pages, equal w about 
two hundred ordinary book pages; forming, practt- 
cally, a large and splendid Masazixe or Arcnrrpo- 
tures, richly adorned with elegant plates in colors and 
with fine engravinge, illustrating the most interestizg 
examples of Modern Architectural Construction an 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 

of this work have won for it the Lancust CrecuLaTIon 

of any Architectural Publication in the world. Sold by 


Half page en- 





the otber, the board having on its under side means for | number of very clear diagrams of different elements of all newsdealers. MUNN & ©O., Posniseeas, 


| securing the upper ends of the legs, and leg-receiving re- ' electric lighting are given. ¢ 
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Wusiness and PMersonal. | Here ove dody, similar to the experiments with 
m, shock. 


(5756) R. P. E. asks: What power would 
a spring of water, flowing 40 gallons per minute, with a 
a fall of 500 feet at two miles from the spring, give? A. 
~ -- By using a 4 inch pipe you can realize four horse power 
“CC. 3." metal polish. Indianapoiis Samples free. with an impact wheel of the Pelton type. 
Wood pulp machinery. Trevor Mfg. Co.. Lockport,N.Y.| (5757) O. H. asks: 1. What is the cost 
The Improved Hydrauhe Jacks, Punches, and Tube of obtaining a knowledge of electrical engineering ? Also 
Kxpanders. R. Dudgeon, 4 Columbia St. New York. | civil? A. No estimate of cost can be given. Address 
Nickel-in-slot machines perfected and manufactured | Armour Institute, Chicago, or Mass. Institate of Tech- 
Electrical sappties, Waite Miz. Co., Bridgeport, Conn. | nology, Boston, Mass., Cornell University, Ithaca, N. Y., 
Serew machines, milling machines, and drill presses. giving courses in both efvil and electrical engineering, for 
The Garviv Mach. Co.. Laight and Canal Sta., New York. their catalogues. The game education will cost one man 





The charge for Insertion wader this kead is Une Dollar a line 
for each wmaertion ; about aight words to a line. Adrer- 
(wemenis must be recesved @t pubiicalion office as cariy as 
Thursday morving to appeat ihe /ollowing week's issue 








A bardsome souvenir will be matied free on applica- thousands of dollars and another man almost nothing be- 
tion to Wm. Jessop & Sons, Limited, M John 8t.. N. Y.| yond his time. 2. How long does it take to complete a | 
Centrtfagal Pumps for paper and pulp mills. [rrigating | course of the study in them ’ A. The college course alone | 
and sand pemping plants. Irvin Van Wie, Syracuse, N. Y. | is three or four years. The preparatory course takes one to 
| 
Air compressors for experimental purposes. 300 1b.,| three years, and after graduation the study should fili a 
$4. Clayton Air Compressor Works, 45 Dey 8t., New | lifetime. 3. What are the prospects for a first class en- 
York. gineer of either branch? For a first class man the pros- 
| 
Carborundam — hardest abrasive known. Send for | pects are good ; bat the professions are overcrowded. 
prices of wheels, powder, ete, The Carborundum Co. Few men are really first class. 
Monongebela, Pa | 
Kmerson oan & Co.. Lad, Beaver Faille, Pa.. will (5758) H. E. H. asks how to ».2 
hs » & t., LAG., e. . | 
send Sawyer’s Hand Book on Circulars and Band Saws storage battery capable of running four 16 candle power 
free to any address. 70 volt iamps one hour; also how many gravity batteries 
Spit Pulleys at Low prices, and of same strength and wil ts ba Be the ? A. The mf —S 
appearance as Whole Pulleys. Yooom & Son's Shafting | * '#rge storage battery is attended with so many 
Works, Drinker St., Phiiadeiphia, Pa. ties that we do not advise it. One is described in the 
The “Olin” Gas and Gasoline Engines, from 1 to 19 | SCM’ TUFIc Amenican ; also see Our SUPPLEMENT, Nos. 
horse power, for all power purposes. The Olin Gas En- | aie 845,981. For each storage cell over two gravity cells 
gine Co., 222 Chicago Street, Buffalo, N. ¥ in series must be provided, and almost any quantity in 
Party having new U. 8. and Can. pate. wants business parallel. As you need 96 storage cells, several hundred 
partner in manaf. and for sale of rights. Staple goods. | gravity cells would be needed. 
Solid business. G. H. Gere, Grand Rapids, Mich. (5759) C. L. & asks: L How to make a 
‘The best book for electricians and beginners in elec- | camera obscura. I want one to copy landscapes with | 
tricity is “ re a — M. — | from nature. A. See our Surritement, No. 158. 2. 
By mail. #4, Mann & Co., pablishers, ! roadway, N.Y. | pine ene te j , hs, both by sunlight and 
Patent Blectric Vise. What is claimed, i« time saving. lamplight. A. See our SupPLemEnT, Nos. 276 and 451. 
se nng aovemuat Cama ash, tool Aabang | Whatcan I applyto windows that makes beaut 
po y -_ ow meiten 7 "| large crystals on it? A. Sodium sulphate in hot solu- 
| thon 
Competent persons who demure agencies for a new | ‘ 
popuiar book, of ready sale, with handsome proft,may| (5760) A. S. asks: Supposing a distillery | 
apply t© Mana & Co., Scientific American office. 361 | warehouse, in which whisky or spirits are stored, is | 
Broadway, New York. heated to a temperature of 100° and kept closed for a| 
Are you Hard of Hearing or Deaf? period of a few weeks, would there be any danger of an | 
Call or send stamp for full particulars how to restore explosion from the consequent evaporation of spirits, 











(5764) D. 8. C. says: Making an allow- 


frictional machine? A. The coil gives quite a severe ance of i for friction how heavy should a weight be to 


fall 20 feet and furnish 44 horse power for one hour of 
time? 2. It will require a weight of 139,320 pounds. 2. 
Respectively, what is the horse power of a 10 foot, also a 
12 foot wind wheel in an 18 mile wind?—of course the 
wheels are to be first class, and are supposed to be held 
squarely in the wind. A. The 10 foot mill should 
equal one-fifth of a horse power, 12 foot mill, one-quarter 
of a horse power, in an 18 mile per hour wind. 

(5765) W. McV. writes: 1. What is the 
resistance of a 68 Crowfoot gravity battery ’ A. About 
4 ohms. 2. What is the E. M. F. of a battery with plates 
of carbon and iron? What is the E. M. F. of a bat- 
tery with plates of copper and iron? A. It depends 
on the solution. From }¢ to 1 volt perhaps. 3. What is 
the E. M. F. of a thermo couple composed of iron and 
copper, also iron and zinc, and copper and zinc for a dif- 
ference of 100° Fah. in temperature between the ends of 
the couples? A. The relative differences of potential are 
iron-copper 6°2, iron-zinc 5, zinc-copper 12. We cannot 
give the exact voltages, and the above can only be con- 
sidered an approximation. 4. Please mention some good 
work on and its cost. A. We can 
supply Rast’s “ Thermo-Electricity,” 78 cents by mail. 
5. Are the natives of the Sandwich Islands negroes, or 
Indians, or neither? A. Neither. They are of the great 
Malay race. 


(5766) J. N. F. writes: I would like to 
know the exact number of inches and fraction that a 
body will fall in still air the firet second of time. The 
philosophy states that a body will fall without resistance 
16 feet 1 inch the first second. The encyclopedia states 
that it will fall 16°1 feet the first second. Which is cor- 
rect? What does “without resistance " mean, in still 
air or ina vacuum? A. The distance varies with differ- 
ence of location. On the equator a body falls a less dis- 
tance than at the poles. Without resistance means in a 


vacuum. 
(5767) F. M. C. asks: In a ball bearing 
of a bicycle, which will run the easiest by applying the 
least power ? I mean one with eight five-sixteenths balls 
or one with eight one-quarter inch balls? What effect 
would increasing the number of balls have? A. There 
should be no difference of any amount between the sizes 
named. A rough surface for the balis to roll upon would 
make the larger balls superior to the small ones. Increas- 
ing the number of balls would have little or no effect. 


(5768) G. B. asks: 1. How would elee- 


your hearing, by one who was deaf for thirty years. | 
Joba Garmore, roow 18, Hammond Baiiding, Fourth and 
Vine, Cincinnati, O. } 

Wanted Financtal assistance to patent in the U. 8. | 
and foreign countries a new cable system of street car 
propulsion Liberal interest tn patents given to right 
perty. Wor particulars, address “ Propulsion,” care | 
Scientific American, New York. 


should some one strike a match or enter with an ancover- 
ed light? What percentage of alcoholic vapor in the atmo- 
sphere of a warehouse would be likely to cause an explo- 
sion? A. There would be such danger. One part alco- 
holic vapor to thirty to sixty of air would be explosive. 


(5761) L. D. M., P. W. T., and many 
others, say : Please give me a receipt for making a good 





tricity compare to gas at $2 per M for cooking pur- 
| poses in regard to cost ? A. 50 watt hours would heat a 
| maximum of 175 pounds of water one degree Fah. This 
| ie the most you could do with electricity. In practice it 
| would be much less. Gas would be farcheaper. 2. Is it 
| practicable for cooking in a private house, and would it 
| be an expensive means? A. Yes; it is practicable, but 


fF Send for bew and complete catalogue of Scientific | ink for rubber stamps. Also one for making a good in- | expensive. 


and other Books for sale by Munn & Co.. 41 Broadway. \ 
New York. Free on application. i 
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Hy woiGiere 


Names and Address tmust accompany all letters, | 
or ne attention will be paid thereto. This is for our 
information and not for publication. 

Boeterences to former articles or answers should 
give date of paper and re or nember of question. 

Suqgetrics not answered In reasonable time should | 

repeated ; correspoadents will bear in mind that 
some anewere require oot « little research, and, 
though we endeavor to reply t all either by fetter | 
or in this department. each must take bis turn. | 

Buyers wishing purchase any article not advertised | 
in our columns will be furnished with addresses of | 
houses manufactaring or carrying the same. | 

Special Written Luformation on matters of | 
personal rather then general interest cannot be | 
expected without remuneration 

“clentifie American Supplements referred 
te may be had at the office ‘rice 10 cents each. 

iSueks referred to promptly supplied on receipt of 

as 

Misernisa sent for examination should be distinctly 
marked or labeled. | 

(5752) C. E. H. asks: lam annoyed con- | 
etantly with the odor of gas from the ordinary rubber 
tabeng, each as dentiste ase in laboratory work. Can 
you saggest a coating for the tabing which will prevent 
the leakage ? A. Possibly inside and outside treatment 
with ehellac varnish would help it. 


(5758) L. R. A. asks: 1. I wish to ob- 
tain an ink that will be visible for four or five days and 
then fade entirely away and cannot be restored in any 
way to vision. What liquid is a scivent for iodo starch ? | 
A. Water. 2 If l take an apparatus used for electro- | 
lysis which ie constructed of a U tabe, the ends of which 
are sealed, and if this current is kept up, the volame of 
the gases must of course be contracted, for their volume | 
ie mach greater than that of the H,O. Will this pressure 
interfere with the action of the electricity in any way ? | 
A. The gaeee will continne to accumulate until the ap- 
paratas barete! The presenre will not interfere with the | 
electroly six | 


(5754) S. says: Please inform me what 
is the meaning of three bails over a pawnbroker’s shop. | 
A. Monew to let. It is derived from the Lombard 
merchants whe osed the three baile as a sign. It wae 
alec naed by the Medici famtly in Florence. | 


(5755) B. W. 8. asks: 1. Would there be | 
any material difference in winding the induction coil like | 
a epool of thread. ineulating each iayer with a brushing 
of paraffine and covering «4 bond paper, than there would 
te in the method described in “ Experimental Sci- 
ence"? A. Yea. Disk winding is preferable. 2 Asan 
low. imtor for stath currents ie shellac better than paraffine 
or resin? A. It le better than resin and inferior to 
peraffine, But thet: relations are affected by impurities, 
#0 that for some samples other relations may obtain. 38. 
What is the maximum primary current that is safe to use 
with that coil, corsidering the heating by Foucault cur- 
rents and the liability of the paraffine to melt? A. You 
need aot fear Foucault currents with the wire core. 4. 
Would it be a serious shock to allow the current to pass 


delible ink for name stamps. A. The usual rubber 
stamp inks are prepared with water-soluble aniline colors 
and glycerine. 

1. Blue rubber stamp ink: 


Aniline blae, water sol., 1 B........ 3 parts. 
Distilled water... .........cccececeees » «¢ 
Pyroligneous acid. ........... 6.66665. wo * 
BEAR, oc ccccccvcredede cscs uccececteees m3 
eecccscesnccoessececetecocsnace ithe 


Mix them intimately by tritaration in a mortar. [The 
blue should be well rubbed down with the water, and the 
glycerine gradually added. When solution is effected, 
the other ingredients are added. } 

Other colors are produced by substituting for the blue 
any one of the following : 


2. Methy! violet, 3 B...........6.060055 3 parts. 
3. Diamend fuchsin I..............+... ane 
4. Methyl green, yellowish. ........... i 
5. Vesuvin B (brown).. ............... Gg = 
6. Nigrosin W (bine black)............. e©¢ 


7. If a bright red ink is required, 3 parts of eosin BBN 
are used, bat the pyroligneous acid must be omitted, as 
this would destroy the eosin. Other aniline colors, when 
used for stamping ink, require to be acidulated. 8. The 
ordinary stamping ink, made by diluting printing ink 
(which is made of lampblack and linseed varnish) with 
boiled linseed oil, stands pretty well, if enough is used, 
but when poorly stamped, will wash off. Dr. W. Reissig, 
of Manich, has recently made an ink for stamps which is 
totally indelible, and the least trace of it can be detected 
chemically. It consists of 16 parte of boiled linseed oil 
varnish, 6 parts of the finest lampblack, and 2 to 5 parts 
of iron perchioride. Diluted with \%& the quantity of 
boiled ofl varnish, it can be used fora stamp. Of course 
it can only be ased with rubber stamps, for metallic type 
would be destroyed by the chlorine in the ink. Toavoid 
this, the perchloride of iron may be dissolved in absolute 
alcohol, and enough pulverized metallic iron added to 


| rectuce it to the protochloride, which is rapidly dried and 


added to the ink. Instead of the chloride, other salts of 
protoxide or peroxide of tron can be used. From the 
“Selentific American Cyclopedia of Receipts, Notes, 
and Queries.” 

(5762) H. C. 8., Towa, asks what to put 
in boilers to prevent the formation of a carbonate of lime 
scale. The water here contains considerable lime and 
forms a very hard white scale, which I would like to 
know some way to prevent. A. You cannot prevent the 
deposit of scale, except by the use of pure water. It can 
be softened and removed by the application of a half 
pound of caustic soda to the feed water once a week, two 
weeks or a month, according to the amount of scale form- 
ing. Boil the caustic in the boiler for the working day, 
then blow down and clean out the boiler. After once 
thorough cleaning a little caustic every few days and 
blowing down two cocks a few times the next day will 
keep the boilers in good order for two or three months 
when they should have a thorough cleaning. 

(5768) C. H. 8. asks: 1. How many 
watts does it take fora l candle power? A. 2i4 to 34 
watts in an incandescent lamp. 2. Can you give me the 
drawings or sketch, so that I can make an outfit to put on 
cart wheel, so that it will register the number of miles 
traveled, A. Odometers can be bought of dealers in 
surveying instraments. Consult our advertising columns. 
3. Have you “ Electricity,” by Carl Hering ? 
A. We can supply it by mail for $2.50. 





(5769) A. M. G.—The following is a 
receipt for stereotyper’s paste. To 114 gallons water 
add_244 pounds of Peter Cooper's giue.. Allow.to 
stand overnight, after which place it on the fire and 
cook slowly fortwo hours. Take 44 pound of best Eng- 
lish Paris white and one pint of flour, packed tight in 
the measure. Place them together in a basin and add 
sufficient water to make the mixture the consistency of 
buttermilk; add this to the glue when cooked as above, 
and allow the whole to cook for one hour, when twill 
be ready for use. 


(5770) T. P. A. asks: 1. In using the 
earth as part of an electric circuit, what is the resistance 
per mile? A. The resistance is zero. There is resistance 
at the grounding points, varying according tw the 
nature of the soil and area of ground plates or equiva- 
lents. 2. Willa straight electro-magnet, wound with very 
fine wire, operate a bell (only one end of the magnet to 
be used to attract the armature) through a line one mile, 
with ground return, and using one sal ammoniac battery’ 
| It not, how many batteries would be required? A. A 
| vary feeble ring could be thus produced. Five or six cells 
\"would not be too many. The resistance of the circuit 
and quantity of current required to ring the beli de- 
| termine the cells needed. 


| (0771) G. L. R. asks for the best fluid 
batteries for operating electro-motors under one-eighth 
| horse power. A. The bichromate batteries, Bunsen or 
plunge type, See SurpLEmENT, 792, are the best of the 
| primary batteries. Secondary batteries are preferable 
and are far more economical. See SurrLemEnt, Nos. 
838 and 845. 

(5772) A. M. H. asks: Cannot a “coil” 
be pat into a kitchen stove for the purpose of heating 
another room, on the principle of the article on ““Com- 
bined Water Heating and Hot Air Furnaces," described 
in Scxenwrrric AmeRican, page 19, January 13, 1804? 
Could not the pipes used to heat water for kitchen and 
other purposes be used to heat air foranother room? A. 
The heating of a room above the kitchen can be done by 
a coll in the stove and a suitable radiator coil in the room, 
with an expansion tank above, on the same principle as 
in greenhouse heating. The water from a kitchen boiler 
can also be circulated in a coil above for heating pur- 


poses. 

(9778) C. D. asks: 1. What are the 
elements and exciting acid in a chloride of silver dry 
cell? A. Metallic silver and zinc are the electrodes, sil- 
ver chloride the depolarizer, and ammonium chloride 
solution the exciting fluid. 2. Can such cells be recharg- 
ed, and how? A. They can be cleaned out and new sil- 
ver chloride and solntion introduced. 3. What is the 
voltage and amperage of a cell 2 inches long and % inch 
wide? A. E. M. F. 108 volis. The amperage cannot 
be exactly stated—perhaps ‘4 ampere at first. 

(5774) G. W. C. asks: 1. How many 
storage batteries will a 25 volt 8 ampere dynamo charge, 
and how long would it take ? A. It depends on the size. 
It will charge eleven in series, each having 200 square 
inches area of positive plate. 2. What is the voltage and 
amperage of simple electric motor used with cast iron 
fields ? A. 72 volte and 4 amperes for field. The arma- 
ture can absorb 5 amperes ai 72 volts. 3. Will the Scr- 
ENTIFIC AMERICAN give ne a comprehensive description 
of the Niagara formation, also of the rocks of the Upper 
Silurian period ? A. The Niagara formation is the first 














period of the Upper um, It includes the Oneida 
conglomerate, shaly of the Medina group, 
hard sandstones, flags and of the Clinton group, 


and shales and limestones of the Niagara group. The 
Upper Silurian includes four periods—the Niagara as 
above, the Salina, Lower Helderberg, and Oriskany. The 
Salina rocks are sandstones and shales ; the Syracuse, 
N. Y., salt wells derive their brine from rocks of this pe- 
riod. The Lower Helderberg rocks are mostly lime- 
stones. The Oriskany beds are rough sandstones. The 
Niagara and Lower Helderberg rocks abound in fossils, 
radiates, trilobites, brachiapods, and other mollusks. 
The above refers to the American rocks. 


(5775) C. Te V. writes: Can you give 
mea diagram of a circuit using the multiple system, 
where, by placing a push switch in hall of first floor, a 
lamp on second floor can be lighted, and upon arriving 
at the top the lamp can be extinguished, and then by 
going down stairs again you can go through the same 
operation without having made any change? A. The 
diagrams show how this can be done. In A, the lamp 
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has been lighted from the lower floor. In B, it has been 
turned out from the upper floor. In C, it has been turned 
on below and then turned off above, leaving it out finally. 
By this arrangement it can be turned on and off from 
either floor. 


(5776) A. C. C. writes: I haye use fora 
reversible electric motor that I could ran with#wo or 
three gravity batteries. Will you give me some 
this subject ? A. Construct exactly as.an ordimary 
bat arrange a pole changer so as to be able to change the 
direction of the current in the armature alone or in the 


field magnet alone. By changing the direction of current 
‘im one of these, only the motor will reverse. Use carbon 


brushes, pressed end on by springs against the commuta- 
tor. Make connecting bar of a nop conductor. The cut 

















gives the connections necessary for a reversing motor. 
You must let it come to rest before reversing, as other- 
wise there is great danger of barning out the armature. 


(5777) F. H. W. writes: 1. I have con- 
structed the motor of which drawings are given ir Sct- 
EntTiFic AMERICAN SurPLEMENT, No. 641, I wish to 
construct plunge battery to run same. Will you kindly 
inform me what size cells to use, how many, and also 
how to contiect them?’ A. The dimensions of the proper 
battery are given in the article in SuppLement, No. 641. 
For description of a plunge battery, we refer you to our 
SuprLement, No. 792. 2. Will the same rules apply in 
regard to winding for,110 volts ? What number of wire 
on field, and also what number and amount on armature ? 
A. See answer to query 5692. You need not use No, 2 
on the armature —No. 29 would be fine enough. Always 
use a rheostat in starting the motor. 

(5778) D. & C. write: 1. We are build- 
ing simple electro-motor described in SupPLEMENT, No. 
641, to run from a 110 volt incandescent circnit. Should 
any change be made in winding of fields or armature * 
A. See query No. 5692. You may use No, 29 wire on 
armature. 2. What power said motor develop on 












FEBRUARY 10, 1894.] 








Scientific American. 








above circuit ? About how many revolutions will it make 
te with full load ? A. This is uncertain—about 
ae -jfth horse power, Revolutions, about 2,000 per 
one ("> By introducing into the above elreuit « rheo- 
) not current be used for electroplating * How 
iw and how many amperes does it require to run 
.) gallons of plating solution? A. Yes; but at 
oormous lose in economy. The voltage and amperage 
pet .ing depend on size of work and on the metal be- 
ve cited. 4 What is the resistance of German sil- 
ver wir No. 26 A. W. G., per foot ? Would above size 
carry 110 volts without heating? A. About 542 ohms per 
1,000 feet. The voltage required to melt it depends on 
ite length. 5. Do you know of any work on buffing and 
lishing? If 0, where can it be obtained? A. We 
end and can supply Langbein's “ Electro-Depo- 
sition of Metals,” which contains information on buffing 
vod polishing. Price $4. 
779) W. K. asks: 1. Is it necessary to 
strip the nickel from old work in order to replate it, 
and if so how can it be done? A. Stripping is absolutely 
cawential. A bath of two volumes of sulphuric acid to 
one abe acid in one volume of water may be used. 
4. and remove the article the instant the nickel is 
gone This may be in a second or two. Or an old nickel 
bath may be used, making the article the anode. Re- 
move quickly as the nickel disappears 2. In the nickel 
solution Which I have, when I added ammonia, a yellow, 
powder-like substance settled on the bottom of the tank. 
Will you please let me know what caused that; or is, per- 
haps, the solution out of order? A. Possibly your bath 
ontained some impurities, such as iron. The bath should 
be neutral, or a shade acid. 


5730) J. L. L. asks: Can you please 
tell me how many Fuller cells are required to run a motor, 
and also what candle power lamp can be run by 5 Fuller 
batteries ? A. Allow two watts utilizable energy for 
each cell. Thus 5 cells should run a8or 4 candle power 
lamp. For battery required for special motors, address 
the dealers or agents for same, 

7st) C. K. asks: 1. Which of the fol- 
lowing will produce the strongest current : A pile (No. 1) 
constructed by placing upon a disk of copper a disk of 
cloth, moistened with acid, and upon this a disk of zinc, 
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wires ’ How heavy would the cabie have to be to secure 
satisfactory insulation for every wire? A. Yes, 
phone cables about 144 inches outside ore 4 
amples. The size of the cable depends on the size of the 
wires and on the thickness of their insulation. 


(5787) V. H. T. asks: 1. How far away 
could you get effects from an alternating current actuated 
by about 1,000 volts potential ? A. Several miles, if the 
conditions are good. In this way it is possible to tele- 
graph without wires. Preece, in England, has done some 
interesting work in this line. See SUPPLEMENT, 926 ; 
for other valuable papers on the subject see Nos, 790, 
861, and 925, also Screntiric American, No. 3, vol. 66. 
Voltage has no direct connection with it. The amperage 
is the operative factor, and this depends on voltage and 
resistance. 2. What proportion of such current would 
you get by induction in a circuit 50 feetaway? A. A 
very small portion. You might approximate it by divid- 
ing the length of a circle of 50 feet radius by the diameter 
of the receiving device. 


(5788) J. F. D. asks: How much will a 
steel tape of 500 feet leugth expand or contract from the 
change of 1° temperature (Fahrenheit scale at 60°), and 
how much from the change of 1° temperatare (Fahren- 
heit at 170°)? A. For 1° Fah. at either temperature allow 
an expansion of ,.¢yey Of its length. This will not be 
accurate, as different samples vary widely. For 500 feet 
this gives ,f, inch. 


(5789) T. H. P. asks: 1. Woulda gravity 
battery be the best style for a current to be used to ener- 
gize an electro-magnet for periods of one second, each 
at intervals of one second, this interrupted action 
to be continuous? A. The battery would be excel- 
Jent as regards its constancy; not so much so as re- 
garde strength of current. 2. Can you refer me to 
some work, article or articles on clocks actuated by 
electricity (not merely regulated)? A. For information 
on electric clocks we refer you to “ Domestic Electricity 
for Amateurs,” price $2.50 mailed. 3. What is the origin 
and date of origin of the so-called Hero's fountain ? 
Has any striking example of it been exhibited in modern 
times? A. It is attributed to Hero of Alexandria, a 
philosopher who lived in the third century B.C. No very 
striking example can be cited. See SuprLement, No. 


and upon this a disk of cloth moistened with acid, re- | 404. 


peating this order indefinitely ; or a pile (No. 2) where 





cure | amperes for type W, 7 amperes. These are con- 
tinuous currents; the maximum is from % to nearly 
5 times as great. 2. Can I use the solution of the above 
battery for any purpose (experimental) after the battery 
has been exhausted ’ A. No. 3. Is there any book pub- 
lished that gives the instructions for the amount of iron 
and wire, etc., for a certain number of watts or output 
of dynamos and motors? A. See Sloane's “ Arithmetic 
of Electricity,” $1 by mail, for dynamo calculations. 


(5795) C. 8. writes: An engineer claims 


that if the steam pipe from the boiler to engine is higher 
at a point near the engine than it is at the boiler, any 
water that may be carried with the steam will drain back 
to the boiler. I claim it wil) not. Who isright? A. 
You are right. The velocity of the.steam in the pipe will 
carry any water of condensation or priming directly to 
the cylinder. Even a vertical pipe will not always re- 
turn water to the boiler. 





TO INVENTORS. 
An experience of forty-tour years, and the preparation 


of more than one hundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons | Elect: 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this offige for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. 
MUNN & CO., office SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 


INDEX OF INVENTIONS 


Address 


For which Letters Patent of the 
United States were Granted 


January 30, 1894, 


AND BACH BEARING THAT DATE. 


tact note at end of list about copies of these patents.) 






























































































Corn cutter os bD, O. Posgate....... — 
Corn busker, ies cubs teotes ATA to Sat 
Corn shocking an A. 4 RK Rixcts-csccquetage rh 
Corn sbucker, 6. A. aid 
a in condenser, G. L. Roliine.. .., Saez 
. sl pling pling 
Cover for jars, etc., G. B. . 513,78 
Crane for mani ing Smith & Bryant... : See 
making 4 | “yen acupeees iene 
Cultivator, cotton, H. Nehrmeyer....0.0.00..°... 3817 
bated iron heater, G. E. Proctor............... «. 514,00 
. See Band ‘cutter. Cigar cutter. Cigar 
tip cutter, Corn 
Dam renulator, automatic, H. F. Maxim 
Dead) . Me 
Differen' brake, A kenau 
. Bee Potato . 
Ditching mach Ga 
Door s) and 
Drilling machine, J. Jopli 
Drilting machi 
Drink fountain for 
Drive wheel, elect 
a ppacanecceens gecsapcencenss sate won te 
Drying barley, malt, etc., apparatus for, te 
oa paw «A J. A Dobson. ta aaicwatindche dot ‘ 
namo brush, +A IB cgess sso senseeeeen mn 
ing apparatus, Barrett paieap beenbievtelis 
peers Rohureman. ...........6..ce0es 
rie — he 'E Toomson Saetenanesetnasensnahes 
 pasore f ng machinery, — 
wiectt Hoffmann & ter... eee fh 
EI 2 Ure Seat ox bevaey, A. W. Fualler...:::: mitt 
, K. i Munsop............- Sho 
Bloctric wire holding’ device, detachab' » Cc a 
Electrical distribution, system of, Stanley, Jr., & un 


distribution, system of, C. H. Talmage. 515,509 
Electrolytic cell, C. T. 3 ra 


i arwiiercs o+vidhandes BY 
ro-mechanical device” for bells, ete., i We oO. 
Pixs sxnstibnthiienbeabasiinimechne ena nneete 513587 
flevator safety device, W. P. Kidder (r).......... il, ae 
broidering machine, Barnum & Melleructi.. S1398) 
ine. See . Steam engine. 
Engine, C. L. Lineoin.............. 613,94 


Saar. ” G. Whitten 518 
Feeding and housing device, stock, ©. \ A | nae SLi, 06 
Fence machine, siat and wee, A. J. Hal 514 50 
Fence making ine, J. Combs. . pe disden : Bi 





Fence post moulding machine Ww. hayley sho tvenee bhi 
| 4 wire ig mowenes, 3 Ula . 51Aoa4 
‘ender. AS ‘fender. Piow fender. 
Safet "fender 
Filter, oil can, I. L. Davenport........ . 3.8 
Filter, water. Luscombe don bn ductewns SLA S02 
Filter, water or thuid, ie a, Allison. . : ‘ 613,551 
Filtering apparatus, J 515,96 
Fire alar-s Colepraph syoteen, bt. J. O*Builivan.. ‘618,528 
Firearm, breec “load » W. Magon................ G13,808 


, A. W. Carlson. 



































5790) W. V. G. asks (1) the address of Fire extinguish kier bead for automatic, 
opper and zine plates are placed together in pairs and Epa i nein i ~ Camgrerendnnt ron = gage ler bead for auton se 
cloth, moistened with acid, is put between each pair of " Fire extinguishers, valve for automatic, v. ‘ray. on 
recharged from an Edison-Lalande battery, four cells, Fireplace heater, J. C. "Treiber. 3 
plates. I would like to know particularly whether, in both batteries being 800 h the ot bel Fish trap or net, W. i ntnee tn nahadtent 513,488 
«pile, the zine may be amalgamated on that side os Se Ge Sa rage being Fountain. See Drinking | ee : 
i" : , : lirectly upon the copper without interference 25 volta? If so, how long will it take? A. Allowing wrpees. oo Li ta rating furnace 
which Des ¢ ? etallu 
tw the current? A. The second method is the proper oF vets eh oon ls ane latiy, © ee i Sac geapetiaae irk Bote Sieat 
one. You may amalgamate the zinc plates on both sides. would uire 1% or about 5 such cells. You do . Kioune.... Ee 
The zine and copper plates may be soldered or sweated st OC ttt | RRM By TB LOO. --neeeeneenectenerennnerennncen eens rae Oe yh pape. Fe 
together. 2. What kind of @ffmid is best for the cloth | not correctly specify the Lalande cell. The five would @ ~ + receptacle, B. F. Wise . 643628 
disks ¥ A. Dilute sulphariegeld, 1 acid to 10 of water, | give a charging of about 4 amperes requiring about 80 | Rail, et. 0. Konigsiow i coe ecandepacaialicees. aah Gas as fuel for calcining inmeat one, apparatus for 
may be used. The cloth disks should be a li.tle less in | hours to charge one storage cell. 2. What is the best saliee ¢.¢ 6 oy A. Blakely Gas burnen & Mt Keri \. Konemen seesvenees : ;: 
diameter than the metal plates, and must have just | battery to ruana phonograph? A. The Edison-Lalande | Ball Dickey rei i wort, liquors, ote. 
enough acid. If too much, it will squeeze out and run | battery type 8 or the special storage battery supplied for & a carton acid, eae Se reves aos .. has : 
down the outside of the pile. it. 3. What book could you recommend on the subject Ges ~.. =¥ = "Kionne. ok Wawses: 
(8782) J. R.S.asks: 1. Have lainly | % stage batteries and emall meters? A “Bostic Gas preasue hares CW. ih niman...... 
vn) 9. OS Ee Se eee Light Installations and the Management of Accumula- Gate. See Swinging gate. 
described in any SuprLeEwent the manufacturing of a tors,” by Solomon, price $2; Bottone’s “ Electro Mo- Ga .F. Gatewood J eee 
. , 
que suitable to o three 16 = er —— tora,” 75cents. 4. How many common Crowfoot 6x8 Gans cere “Oppermann 4 
lights A dy » Gat = . batteries would it require to recharge a 300 ampere storage Glov: shoes, ¢ ete., fastener for, W. -Q. Potts. Pipe 513,727 
tions given, and if so, at what cost could it be made? A 25 volte? A. Aprohibitive number. At least three in Golf stick, GA A: uemmter , Pe er oan 
velopi horse mm A I an Cte | I Be kdcicccccscse cecncocccnn MEET GEE HIE Us MII 000000. ccc0svesceccconcs 3, 
i — r- me Gate power ¥ series and almost any number in parallel; three hundred | pe} } binder, oY > yi ine ae 5L6T} 
sure of 70 pounds, after the pattern of a revolving lawn would not be too many altogether. ] eycle, C. F Cc. A. Metz Grain meter, G. Anderson..... .«» SOND 
sprinkler. I would like to build a dynamo to be run by parese stem a stepement, E. &. Bishop Crome material L roa aanels aa 
this motor to light three 16 candle power electric lights.| (5791) S. H. says: Will you kindly give | Billard ball. GB. Batt duit wapeveregngnies Jocniimnsiyae qu . fie 
What would the same cost, and what difference in cost | me a formula for sticky fly paper? A. Cobalt fly paper. | Boiler fu steam, W. Beesiey............ Grete | r, c i. Ge vo dates See 
between one capable to run three and one to run six of | —Vomacka gives the following : ae tube rte 3. Phil le ge Soc tieEC:. surfaces. :0a eo 
these lights? A. In our Supriement, No. 844, a five Quassia chips. ......... 6.0000 ces eeees 150 parts. Boilers, water heat Bits ool nies coves be Grinding spterical or other surfaces, machine for, * sunan 
light dynamo is described. For three lights it should be Chloride of cobalt.........+++0seeeee+s ex Book cover, detachabte 48. MeDonaid, Jr.......: 518.84 | Guard. Bee Cattle guard. r 
#100 of the size. The cost you can easily calculate Tartar emetic 2 * | Pe ~~ a, = a ae a na | Gun. 2 Ag a Oy wo aeeannntets : Se 
. The cost you can easily calculate; Tartar emetic........... .....esee-+-- oe bey i . ; yoncacanibadas si eos 
from the very full description given. 2. What is the Tincture of long pepper (1 to 4 of Conant ... 618,768 | Gun or catapult, spring, Aw 8. Morris ... SAD 
“ lo Tile, ETON. costnasoecvccese G te tie shell “ior for breakdown, M. 
probable amount of water used per hour by this motor ? PURRR EGON, ....i0ccscvesusclnsscods 80 Deere erat iteee 3. 6. tila. in| a ee m, $13,501 
\. This class of motor will require 18,000 gallons per WER ns becdcecidcccscccccntonseseced 0“ * Bottle wasser. ¢; P. ety y eee ii eendecets 4 Gane, ejector mechanism for breadkown, » A. F. = 
hour for three horse power, at the pressure named. 3.| 2. Powdered black pepper is mixed with sirup toa | pOve rasner Fe — oer yg ee en 18,600 Hair structure, Hi. Kinsly... bun ‘sis 
How does a 16 candle power electric light compare with | thick paste, which is spread by means of a broad brush —— moobanical, } Lemp ¢t al. i = oy 
an ordinary kerosene light, with single wick 1% inches | upon coarse blotting paper. Common brown sirup will Handles, twister head for tol, i Gon... Stas) 
wite? A. Tho cl agp ES Geed CORNERED GReuls give | enower, bat chap mate trom suger is prefwebie, a ee Thos * aR 
* per cent more light. it dries quicker. For use a piece of this paper is laid Hasp, J. L. ~S1-— nagnodipainosonheeye' aie 
57 Hasp sliding rye L. Buckingbam...... bivReT 
(5783) L. D. W. asks how far a trans- | upon a plate and dampened with water. The paper may | Hatergwne and brians, machine for ponies, G. 
mitter will work having &@ permanent magnet 6 inches also be made directly at the mill by adding sugar to the a Has i B. Wilts. ave nes Nabeses seer eases oy 
long by % inch in diameter, encircled at one end by a bob- | Pulp and afterward 14 to 4 of powdered black pepper ing or Hay rake. J. G. Archer........... ‘j,i 
bin of wire having ?5 ohms resistance, and using a regu- | 2nd rapidly working it into a porous absorbent paper. dows wey soe A | " distrtvatine apparatus, pommel 
lar iron diaphragm. A. It depends on the resistance and (5792) C. E. B. says: I have a 4% a p : — eater See Curling iron heater. Fireplace 
other electric qualities of the cireuit. It should operate | hore and 9 inch stroke engine. My neighbor has two 34 | Can see Ol cans : my sade pha 
on a inetallic cireuit ten miles or more in length. bore x4 stroke, working on quarter centers. He wants to = praee, ¥ i Collett 513,670 a a er one ’ SELATe 
(M4) J.C. &. asks: 1. How could 1) tre with me. WINT set more power out of his two BIRATS | Hoop skirt}, b» & D. Ht. Coles soos a 
make an electric motor capable of running a sewing ma- than my one? Please power op trier, BE. C aan scocesne Mm 
chine? A. For electric motors of simple constraction | both rigs with 60 pounds pressure steam, and the rule for pores chock, automatic, W W. C,H. Amende votes ae 
‘ee our SuPPLEmmwT, Nos. 641, 759, 761, 767. 2. How | Calculating the horse power of any engine ? A. Assuming | (4, Horseshoe, clastié tread. J. Hi: Bowerman. sist} 
many Leclanche or Grove cells would be necessary to fur- | that both engines cut off at }4 stroke and make 100 revo- | eens © Paetoe ............ 13.799 
nish sufficient current? A. Leclanche cells are not suited | lutions per minute, the 4¢x9 inch engine will indicate | Fosters caning pechine, F. Fie DEN 046006 00c00e aes 
for the work, Grove cells emit gas. Usea plunge battery, | 4s horse power and the two engines 3}4X4 will indicate fas | los croam frogeer, 'f. 3. Wartan................:-.. aes 
suc! ¥ ‘ "| 1,5 horse wer, and in proportion for other pressures Shaler J. J. Hartnett. an le gk ... 618,92 
‘ch as described in our SuPPLemENT, No. 792. a punt mec ie to maltiply the area of the pleton 7 | Inbaltna | apparatus, vapc vapor, E. Madden. Dest bases yr 
STR . onamntoseseetarenil 
. (0785) W. H. MeC. writes: 1. Would | 4, tnemean engine pressure due to cut-off, and this pro. | Sarriage naulated rail ck chair, L Mocarthy. 22.2 aagee 
* thread be fine enough for winding the No. 36 wire | duet by the travel of the piston in feet per minute. Di- Te ee ee ee oxite of, H.W. Heuingway 51.679 
on the induction coil in“ Experimental Science”? A. | vide the last product by 33,000 for the horse power. roni morsiee. A. R. Selden. .2........0.+. 
No. 36 wire is 1050 inch in diameter; so your thread ld be Join. See allway ra joint. Toxgle arm joint. 
would be very coarse for the purpose. 2. I am also (5793) G. E. asks: 1. What wou bh } wual bearing. J SE ccidverserdecbeoesetsend 613,698 
vuliding the Scraytarrc Aserican dynamo, and have the expense to have an electric light ———. Fate eshi nar 1 He a Harbaue em nen 
fifty-two feet No. 18 double cotton-covered wire (to use ' nection running in my rooms, incandescent lamps (11 pe Labeies machine F Has BIA TA 
on fleld) instead of the single-covered. Will it not do as | Volts) being used about three buildings away? Could not Ladder attachment, I ce yo 
well? Will T have to pat on more than the twelve layers | Wires be laid from there to my rooms, and what would oe steer utierres & Thompsc si 
‘emake up for the extra insulation ? If so, how many | pc gy tes cogiryrtemay A. a ~ poe iene wi Mewar & : ean 
more layers? A. Use the same weight of wire as given, Pendson the number nese a ee ae fate cutter heed, tris. We Mille..." : gia 
ora little more. It is all a question of close winding. 3, | top in potential allowable. Consult the turret, F. H. Riehards................- . 518,658 
Cannot the armature be wound the same as the eight- the concern supplying the light. 2. Is there any chemi- Latha, macnise for Ta sidings 515,604 
‘iit machine and give good resalts ? A. We advise you | al flaid (not injurious) which when blown upon by bel- ieen......,..... veeoeee SERSTS 
hot to depart from the instructions lows or mouth ignites the gas which is formed by the air jaws eoreier. S- W. ions gue. iting: soveeeseses SRS 
(5786) J. J. R. asks: 1. Howdoopticians | “wing over the chemical and passing off? A. No. atten, Seo Transom lifter. ‘ 
P The “ fire eaters" of the museums use gasoline for their Lifting Flem! & easier... ditdigees hotnene. GED 
produce the beautiful different colors on their brass wick Agbt Dead light. 
orks of performances. They dip a lump of cotton or lamp Clothes pin laude ete. apparatur for combining, Adam & 
be microscopes and other instrumemts, especially im it, place it in their. mouths secretly, and, on blowing, | Cock float, ball, nee el ec rescedusrerces . 513,867 
" sng gold color? A. For lacquering and coloring a Jed with the breath to ignite. | Cock for air brakes and ~ Se safety, 8. A. D. Lock. hee Permutation te W om 
“tale, we refer you to the “Scientific American Oyelope, | COBeh gasoline vapor - ‘om Oe | ee Se cel arth...” SISNeD 
=< Receipts, Notes and Queries,” which contains many Great care fe requived te ve apres ranean mechanism or tie 
. WOT oc cseesesce+es a 
“site for the same and directions for applying. Price} (5794) W. W. P. writes: I have an | Coloring Lote See ou 
S21 he hae we and if 0, to| Balson-Lalande battery; please give the voltage, and cur Kor, ghettlen operatiin lect Wa 
What heat» A. Yes. The heat is about that of boiling | rent of same. A. The voltage varies. The mean work- re Loom weft fork, W. Hinchiifie.. 
, ae ~ A tape} BMT bs = > a Goaverer. B co HW gai dpc badenneedoumedsl 
1 before for 3.2 bee oe ; rr. 
"ing ire 8 ue tsps et mma Sa Ma Wis A Ls poe Ae ti 


‘sake cables containing 8 to 100 insulated copper 





type @, 3 amperes; for type R, 4 amperes; for type 8, 6 
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Moasurer, automatic grain, G. Anderson........... S,ag7 losteng device. W. Wendelin.. 513,548 DWtd ti nts 
Meta‘ working machine, T. & Morgan, Jr.... . an see table. vertiseme . 
Metal working tool, W "4 ‘Owen caseeee GOD Va oe guide for tack driving machines, MACHINISTS A AND «SOL “MAKERS, 
Metallurgical furnace, James & Griffiths. . 6M | ee ge FO. nso nnnnssensnnrses nvnrecas cuss 513,820 
Meter -¢ Grain meter would for making composition, H. F. ORDINARY RATES. pa, Sd . 4. 
Milking machines, vacuom controlling apparatus _ ee oy Inside Page. each insertion - - 75 cents a line — 
for, A. Shiels 513,635 | Telephone, H. 8. itt. dit ceade. «1 ieiietieneall $13, 
MiIkina machines, vacuum requiating apparatus Back Page. each insertion - - - - $1.00 a line VANDUZEN ° wser sey” PUMP 
for, A. Shiels SUS | 
Milling machine, F. Hols................<.sceceesees 1a 
Mine trap door, Herth & SORERDEREES.. eseeee OBOE 
Mivnow pail, Thoma & Kies ebvcocetett SEAT 
Moistener, stamp or envelope, J. Durst............ 514, 488 
Mould, setf feed and skim gate, ©. A. Rascn .§ Dae 


Motor. Bee Pendulum motor 


PEGs de Gh. EAROMGUGI, «0. :cccrtccvcoscoscedoeseedes 5am 
Motor, C. W. Pearve ‘ peser .. 2a 
Mower, lawn, W. Bayley 513.752 


rs, ete., knife or cutter for, D. B. Smith . 2a 
» leaf turner, C. &. Clizbe ies 
Necktie, J. Lister . = 
Night soll, ete., device for the disposal of, Bus- 











bee & Rosser ; ‘ 513,877 | 
Nut lock, H. Cole . a6 
Nut lock, M. C. & W. J. Slusser pevevesces ~ 513,500 | Tires, 
Ou can, kh R. Deverail ocee ..-- 51.435 | Tobacco book 
Ol purifier, waste, M. D. Hogan exece 513,787 
Ure coneentrator, ©. B. Sey mour pe. bye 
Ure concentrator, G. W, Waitt 
Ore roasting furnace, W. P. Blake aa, 04, RHE 
Ores, treating black band, B. A. Uehling 513,744 
Oven, A. D. Ordway 513,821 
Onone, process of and apparatus for making C. 

KR. Poulsen . 2355 
Packaging machine, J. 8. V oltek ... a 
Paddiewheel, steamboat, ?. B Speer 513538 
Pantograph for engraving and ort amenting 

watch cases, A Zwahlen - am 
Paper bag making machine, R. . as 
Paper box, D. 8, Clark 514,700 
Peper folding machines, packing box for, T. c 

Derter . ‘ 
Pea shelling machine, D. A. Galther.... eevee OBO 
Peanut roaster, KE. Taunay cceeees OLD 
Pevei) holder, A. N. Hanna - WAS 
Peodulam motor, com rosated, oa M. Cayce 5IANTS 
Permutation jock, L Cooper .- AT 
Phetographic printing frame, C. B. Lewis ~ SSI 
Piano, L. a J f Matt , 515,616 


Piano forte soanding board, A. Bodepn.... : 513.478 
Piano frame, upright, J. W. Reed 513,970 
Pin. See Safety pin 

Pipe. See Stove or furnace pipes. 


Pipe or rod wrench, King and Reardsley ée --. S580 
Planing machine, G. Bird 51380 
Pianter and fertiliser distributer, combined, J. 

K. Kelly . ee 
Planter, cane, BE. Olivera y Martines . a7 
Ptanter driji attachment, A. L. & D. L. Baugh- 

man o 513,604 
Plow fender, J. Ff. Greiner 514,918 
Piowshbare sharpening macoine, Ss. 8 Morrill . 350 
Pneumatic tool, ©. BR. King 514,941 
Potato cutting machine, C V. Jones . SIS | 


Potato digger, G. D. N. Baie TS sate | 


Powder. See Smokeless powder 

Power. See Wave aad current power 

Freas. See Baling preas. Printing press. Stamp- 
ing press 


Printing press, P. Brady . A565 
Printing prees delivery apparatus, 8. G. Goss . 6 
Printing presses, device for operating recipro- 

muting beds of, B. A. Blake 513, 


P rin ting solid grownd colores on wall paper and 


making same, rolier for, J. Paravicini 13,822 | 
Protractor, J. B. Riddle 513.828 | 


Pulp digesters, biocw-off pipe for, Curtis & Jones.. 513,482 
Pump, fi Fieid ewe eovveses C198 
rh Gee, I MEL, .nsnnengesgeseentece peeedee i) Fs 


--. OR 
Pump, rotary, 5. N. Miser eceseccees - 2901 | 


Punching machine, I. L. Johnson soceocceccoe GED 

Puriter and dust collector, N. W. Holt ecoccceee EE 

Push batton for foors, bell, N. J. Busby .. 1A 

Pyroxr'tn labels, making, R. KR. Lansing sees AT 

Rack. See Hay rack 

Rails to metal sleepers, appliance for securing 
flanged, B. H. Stove 513.538 


Raliway brush, street, P. A. & A. R. Coonradt 513,888 
Railway rail chair and cross tie combined, A. J. 


Moxbam : .. 33,73 
Raliway rail joint, A. J. Moxham -.. A701 
Railway rail joint. J. N. Wilson . SIRES 


Reiiway rails, electric connection for, A. Green.. 51,777 | 


Raliway, sections! electric, GC. W. Demmick....... 51a 
Railway signal, J. Kk. Jones anes cogveoeesens 513,94 
Baoibway ewiteh, J. BR. Jones. .............04. <oveee O1R.OMS 
Raliway switch, A. Kneip ans enpeegeecooscosece S13.4 
Railway switch, automatic . 5. Hart...... . HATS 
Rallway «witch, automatic. McDenough & Wil- 

hame 513,716 
Railway switches by screw esten, apparatus for 


working, C. Moderegger 513,530 
Ratiway tie, J. C. Lee . : 
Raisin seeder, S. B. Bliss 

* See Hay rake 
Recording device, autographic, Copeland & 


Mtoei/ting -. 135 
Refrigerator, T. B. Asiford 513,400 
Registering device, electrical, F. Von Hefner- 

Alteneck ---- 4262 
Regviator. See Damper regulator 
Rbeostat, automatic, C.J. Sturgeon................ 513,438 
Rivet setting machine, H. H. Cemmings . eeu 
Road crusts, machine for breaking up, A. Z. 

ST: on on gnenenbeanebebneneneenll . R78 
Roaster. See Peanut rx eat r 
Roof or floor, fireproof A. La . ~. 518.7% 
Rope coupli re Wenk- Wait & Str shack. ......... 518.7 6 
Bad iron, B. Rein ~ 513.728 
Gad iron, M. Tvertal ‘ . 1S 
Safety fender or trap, G. Blakistone .. TAB 
Patety pin, M. Friser 13,563 
Banding and finishing machinery, Clark & She- 

Dene aa . 513.880 
Sash balance, J. BE. Parrish .. 5B 8% 
Bash fastener, W. B. Cline oeee . ae 
Gash fastener. F. W. Mann 513,805 
Saw clamp, F. W. Seaver . 0 
Beraper ompioved on tobes of fuel economtzers, 

triple, E. Green « by 
Sereen, G Ww Crogs... 

Screw, temper, A. T. Herrick ° are 
Seal, car. Flower & Denney . 198 
Beat. See V echicle seat. 

Seat, T. O. Colles , «oeeee S146 
Seat and back rest, ©. L. Russell . SLATIS 


Semaphore operating device, J. H. Frischen. 
5 


Separating grauular mixtares, method ot and 


means for, M. MeDonaid . 513521 , 


Separating machine, N. W. Holt 


Bewing machine, H. F. Nason : a 71 


Sewing mechine buttonbole attachment, F. C. 
Hail --» S508 
Sewing machine, straw braid, |. H. Gonyon ~~. 1a 


Shade fixture, window, A. B. Dunkle --. Syn | 


Shade roller, §. Hartshorn vos OBL 
Shaft coupling, 8. Crotley cose 
Sbears, UG. H. Stockmann oonee OTB S42 | 
Shingle bunch and binder, W. J. Munro ef al...... SIBAIB | 
Shipping box, R. Niven ««» SIR SID | 
Sbippiog case, Leaver & Vance ~~ DIB OAS, S1B046 | 
| 4 6 bateh, A. McDougall 613,528 


Boot n holding and measuring cabinet. H. T. Las- 


gitter, four, CP. Richier.... tnaeal 
Bigne! sow Rallway signal. 


b+ cer, veeetanie, sibbre! & Longabech pocess 513,808 | 


Smokeless powder, BE. A. Starke 613,737 
Suap hook, Reed & Carothere 
Solder for use with alaminum and its ailoys, BR. L 

Romer . Te 
Soldering apparatos, |. H Lippincott : . 13,518 
Space bar for line casting machines, (. Skatalla... 518,008 
Spindie retataing device, G. A. Draper . B08 





Telephone circuits, signaling system for, Sabin 


Telephone switeb, automatic, A. C. Wheat. 
qospponte | transmitter, FP. H. Richards... . 





Tel 

Telephone trunk tines. ‘sunaling system for, an 

Tension rod, T. A. Lee.. 
51a let 

. electrical, H. = Waite...... 513.860 | received at Publication Office as early as Thursday 


Thrashing machine, D. 
Ticket ard wae holder, 


a aS Patent Foot Power Machinery, ¢ 


=i 6. 0. Kelis pepeseccocccocces 


1, combing ion, C. ©. Trow 
, artificial, a ed ny Heecher 


MeFariane . 
rake, eR F. B. Broo 
Train operated device, —— & Pfeil. 


See Fi trap. 
Trap, Got & Judkins 
Tread 


BE. Gale.. 
Watering trough. 


Truck, car, J. B. Smithman 


Tug, hame, L. a, .- ° Pl Mact | ime, 
bier ~ © machine for bettas eytindere, F. BH. iia: saat | Onn LATHES, Outh ta: Foot tates, Toole and Supplies pete with Factories 


Twister roll, Rhoades & 
Ty pewriting machine, L. B. 


a 
y alve, balanced skdee Yy, 





Vapor - ty 3. K. Fol 





icle oscillating dovies, % M. Crane 
| Vehicle, power re 


Vendins pad = E. D. Valentine 
-M 2 Dougall 


Water gauge, T. Elcoate.... 
Water gauge, safety, 


as eae apparatus, P. Ball 





Wire a A eae 7 ars | S80 “0 fh"td" INVENTORS. NOW READY! 
| Wire tightener, W. B. Fielding..." 513,906 machinery de grved anid butte gar tend for clrcular. 


Woodworking machine, M. W. & C. C. Cory....... 513,964 | 
xd wrench. 











TT “83 WORLD'S FAIR HIGHEST AWARDS 








Photograph moun v A. Kelsey... eccsveccccesos 


Me File PEED c cosccccvvenccncss coe 
Spoon, souvenir, A. Kai 


ser ao 

ona, ete., handle for, A. F. Jackson.............. 23.020 
H. F. Parker 23.027 

23,080 

pANi 1) 


Vontiiene > i ION uli nckadnbtddcadteabaintl — 
ligan 


TRADE MARKS. | 
Ale, comet and non-alcoholic, Barclay & Com- | 


Baking  owdes, Nicholas Burke Company 128 
, carbonated, L. Kalling............. acho ful Books! 
Connine and gum, antiseptic PF abestnn: . “beens” se 


| ag 
read. Vie jenna Bakery Compan 


pany 
cans meats, fruita, and _ Vegetables, DB W. Manufacturers, Agriculturists, 








cs, Bern 
c cotton, Knitting. aq | {on Compan 121 
arleston, 8. 











Remedy for certain affectious of the skin, Daggett | 


peo sansee censecssocossecssoseseeneeséies 24,140 








513534 par” Fer come Gaus of SGverteeménte, Spenes and 





Hwher rates are requered. Pu. = y Aly ; 

The above are charges per agate line—about eight ape y Mi of Liguid. 

ords " This notice shows the width of the line. Always in Order, never Clogs nor 
joondineaieedinceeiuanil 513,587 and is set in & type. “kngravings may head adver- ik freezes. Every Pump Guaranteed. 





51.7%) tisements at same rate per agate line, by measure- 


morning to appear ‘no the following week's issue. 














Complete Outfits. 
Wood or Meta! workers without steam 
wer can . p44 ys ad 
LABOR SAVING Machinery 
iseet and moat improved, fo; practical 
or 
4 Training. Catalogue free. 


i YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to Tue Jones Bros. Exec. 
Tric Co,, 28-30-32 West Court St., Cin'ti, O. 


Home , ete. 

Sao 318 | Seneca Falis Mfg. Co. MUSIC AND LONGEVITY.—A PAPER 
613,518 | 5 Water Street, Seneca N. Y¥. by Ephraim Cutter, M_D., in which the author endeavors 
. 92 | —_———___——_—_—___- te chow that music preenas = is thought to prolong 

} e; peenliar to ventive of lon 

SASS Graduated Beam Salipe re, | Sobh sastamenties Easaaerale aed preroesive.c! hes: 
pur- and nerve force. That music is physiologically capabie 
poses, a4 ots haetat Metric s 4+ All cols of enlarging the chest and the capilinries and of caiming 
























513.913 warranted accurate. (2 Send for circular and price. , ~y4* if not —— nw peers Caen, and that, 
or equa ongevity ou belo 
te yee ew ll Attrens BG. SMITH, Cospnana, | musical people. Contained in SCLENTIFIC AMERIC AN 
eT casei rs | SUPPLEMENT, No. 24. Price 10 cents. To be hed wt 
this this office and ‘trom ‘air newsdeulers. 


gD! IRON 
) Pp, ANERS 






your WORKSHOP ‘eu: 


_ “eS of ow Working 
gr, FOOT. Powel 


W.A.WILSON 

































Bist co , both in quali pore 
EI fines a) CUL LVERT ST., CINCINNATI, O. only complete i 
a a pp angeenen hammer for, = aa ty year — 
Ay Reeve s438| SCIENTIFIC EXPERIMENTS. — DE-| LAA 2. JOHN BARNES CO. 
machine cS _E. Williams naval ‘ cortetion of ttpe chnade ond epaily dee scientific 1998 Ruby St., Rockford, ils. 
Ee a aa Mh EPs seater ape WORLDS ELECTRIC 
t of atriangle, surface of the sphe 
ressure es. hoshiend on " sunere | with 6 illustrations. +-—% in SCIENTIFIC AMERI- | wo RLS ELEC TRICAL CO NGR BSS 
‘oll oo | 4% byl tap yt * go. M9 3 = cents. To be Thomann, Dr. Von Helmholtz, and Mr. W. H. Preed 
 51R 688 at this an ers. | Contaii in SCIENTIFIC qh enpcan Surrventsr 
513 765 | No. No. 923. Price 10 cents. To be had at this office and 
cane... pecte --. 1778 
. ND © $3 PRESS, |~ —— . 
staameuscareouanennayt 513,739 . WORTHL LEY BTA PEALE ay wo As, 
.e Kierolf........ 513,578 tea Boston, of his 
sao ig iagcentateescese 513,675 $} nt bib Sigw Feed Oat Mangers. Price 
D. Valen 7’ » ty 140 N. Broad Street Phila” 
di “te Gaagyeee oe A 
‘Model & & Experimental Work. secrecy — 
pecoseecocesces partioulae 
™ QXHEDAM & SON, © John street, New 1 fou” 
B. Basex....... 
"E ortiee Burr- Stone Grinding Mills 












li on _ 
ying apparatus, R. T. Scowden, paid. best mi 

rah pe . 513,538, 513.686 Ber peng pay emg ea | market at sacha low figure it wil bes ay 

Wave and current power, pastes & Doolittle. .... 513,990 deal and Leader Spring Dividers, and | best . ty 

ee 513,669 Calipers, Ideal Surface Depth leated, and fast- 

Seve Clee. Fucus Gauges, and Fine Machinists’ est. print ‘mills vet 

5. astieg - ie G3 Illustrated catalogue free to ail. pour Pape 

n : £: STEY ENS ARMS & TOOL CO. . 

poi, _— 1 eS LEON'D D-HARRISON, 

c 135 Hallock Ave., Bow Haven, Conn 











| irBY uve. a. Fourteenth Edition of 


_ICE-BOATS-THEIR CONSTRUCTION 


eer ais in mas Memeo Tor eeermemeranes| F'xperimental Science 


construction. Views of the two we Lye ice-saili 
used on the Hudson river in winter. By H. A. Sretait 
M.E. Contained =. SCIENTIFIC Aupescas SUPPLE- 





DESIGNS. —— a ort the rglesand | A GREAT BOOK FOR THE HOLIDAYS. 


regulations for the | formation of ice-boat oS the 
ing ing and management of ice-boats. Price 10 cen 





& Diplema 
onour ——— 
combined. 


—y on Hot Water 
Brooder. 
Old “ Rehable” Leads Them All. 







i 
pee 








Mechanics Fie arg or ey Beaman vom and ediles, 
men, of all classes, need good books in the line of 
° their respective callings. Our post office department 
- 4,14 permits the transmission of books through the mails 
.. Mining "Manufac- at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
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A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
Prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at givem hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
“ general knowledge of the starry realms. 

fo which is added a description of the method of 
preparing and using artificial juminous stars as an aid 
“ fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful, 
‘nd valuable works of the kind ever published. 

‘me quarto volume, elegantly bound in cloth. Price 
* 2.50, postpaid, 


MUNN & CO., Publishers, 
361 Breadway, New York. 
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Foreed Wood Screw 
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